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RESEARCH MEXORAXDUM 

S W m C  LONGITUDINAL AND LATERAL STABILITY 

AND CONTROL DATA FROM AN WLORA'I.IoRY INVESTIGATION  AT 

A MACH NUMBER OF 6.86 OF AN AIRPLANE CONFIGURATION 

HAVING A WING OF TRAPEZOIDAL PLAN FORM 

By David E. Fetterman, Jr., Jim A. Penland, 
and  Herbert W. Ridyard 

An investigation  to  determine  the  static  longitudinal  and  lateral 
stability  and  control  characteristics  of an airplane  configuration having 
a trapezoidal  wing  with  modified  hexagonal  4irfoil  section  and  tail  sur- 
faces  with 5' semiangle  wedge  sections  has  been  carried  out in the  Langley 
11-inch  hypersonic  tunnel.  The  tests  were  made  at a Mach nmiber of 6.86 
and a Reynolds  number  of 343,000 based  on  wing  mean  aerodynamic  chord. 
Data were  obtained  for  angles  of  sideslip from -2O to 8' and  angles of 
attack  from -5' to 2 5 O  for  the  complete  model  with  various  combinations 
of  its  tail  surfaces.  The  horizontal-tail  incidence  was  varied  from 
-200 to 2O, and the vertical-tail  incidence  was  varied  from -60 to 6'. 
The  longitudinal  stability data are  referred  to  the  stability-axis  system, 
while the lateral stability data are  referred  to  the  body-axis  system. 

INTRODUCTION 

The  aircraft  configurations  previously  investigated  experimentally 
at hypersonic  speeds  have  been  restricted  mainly to missile  types  which 
were  not  required  to  be  able to land  and  which,  therefore,  had  relatively 
small wings  or  wings  of  low  aspect  ratio.  The  purpose  of  the  present 
investigation  was to determine  the  characteristics  of a configuration 
conforming  more  closely to a piloted  aircraft  having a wing  area  suffi- 
cient  for  conventional  landing.  Of  the  various  possible  configurations, 
one was selected for this  exploratory  study  which  was  expected to have 
satisfactory  low-speed  characteristics and satisfactory  transonic  char- 
acteristics.  This  configuration  (fig. 1) employs a trapezoidal  wing  and 
the  arrangement, in general,  is  similar to conventional  airplanes. Two 



particular  features  were  incorpp-ated  which  are  believed to  be desirable 
for  hypersonic  operation - relatively  large  leading-edge  radii  for  both 
wing  and  tails  and  wedge-shaped  sections  for  the  tails.  The  large 
leading-edge  radius is  essential  in  order to  keep  the  heat-transfer  rates 
within  feasible  limits,  and  the  wedge +ail sections  were  selected to pro- 
vide  the  desired  tail  effectiveness with tail  surfaces  of  conventional 
size  (ref. 1). 

Six-component  data  have  been  obtained  both  for  the  complete  model 
and  for  various  components.  The  static  longitudinal  and  lateral  stabil- 
ity  data  for  the  complete  model  and  various  combinations  of  its  components 
at a Mach  number  of 6.86 are  presented in references 2 and 3, respectively. 
The static  longitudinal  and  lateral  stability  data at a Mach  number  of 4.06 
may be  found  in  reference 4. The  longitudinal  and  lateral  control  char- 
acteristics  at a Mach  number  of 4.06 m y  be  found in reference 5. The 
present  paper  contains  the  static  longitudinal  and  lateral  stability  and 
control  results  for  the  complete  model  and  various  combinations  of  its 
tail surfaces  at a Mach  number  of 6.86. Detailed  analysis  of  the  stabil- 
ity  parameters  is  omitted  in  order  to  expedite  release  of  this  information. 

com1cmTs  AND SYMBOLS 

The results of the  tests  are  presented as standard NACA coefficients 
of  forces  and  moments. The longitudinal  data  are  referred  to  the  stability- 
axis  system and the  lateral  data  are  referred to  the  body-axis  system. The 
body-  and  stability-axis  systems  are  illustrated in figure 2 and  the  axis 
transfer  equations  are  given in the  appendix. A s  indicated in the  appendix, 
lateral-force  and  pitching-moment  coefficients are unchanged  in  this  trans- 
fer of  axes. The moment  reference  is at 54 percent  of  the  wing  mean  aero- 
dynamic  chord (52.66 percent  of  the  body  length  measured from the  nose). 
The  coefficients  and  symbols  are  defined as follows: 

CL lift  coefficient, -%/qS 

L/D lift  -drag rat io, CL/$ 

CN normal-force  coefficient, -Zg/qS 

CY lateral-force  coefficient, Y/QS 

c2 rolling-moment  coefficient , L$Sb 
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pitching-moment coefficlent, M'/qSE 

yawing-moment coefficient, NB/qSb 

force  along X - a x i s  

force  along Y-axis 

force  along Z-ax i s  

moment about X - a x i s  

moment about Y - a x i s  

moment about Z-axis 

free-stream dynamic pressure 

t o t a l  wing area  including  area submerged in  fuselage 

wing span 

wing chord 

wing mean aerodynamic chord 

t a i l  root chord 

Mach  number 

Reynolds number 

angle of attack, deg 

angle of sideslip,  deg 

effective downwash angle,  deg 

incidence  angle of horizontal ta i l ,  deg 

incidence  angle of ver t ica l  tai l ,  deg 

' ra te  of change of l i f t '  coefficient  with  angle of a t tack 
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ac, - rate  of  change  of  pitching-moment  coefficient  with  lift 
ac, coefficient 

rate  of  change  of  pitching-moment  coefficient  with  incidence 
angle  of  horizontal tail 

a€ 
a, 

rate  of  change  of  effective  downwash  angle  with  angle  of  attack - 
rate of  change  of  lateral-force  coefficient  with angle of 

sideslip at zero  sideslip  angle, 
(a3d  

c z P  
rate of change  of  rolling-noment  coefficient  with  angle of . 

sideslip  at  zero  sideslip  angle, 

C rate  of  change  of  yawing-moment  coefficient  with angle of 

sideslip at zero  sideslip angle, 

Subscripts : 

B body-axis  system 

S stability-axis  system 

MODELS AND APPARAWS 

Models 

The  model  used  for  the  present  tests  is  shown in figure 1. Details 
concerning  the  model  are  given  in  the  three-view  drawing  (fig. 3) ,  in 
the  sketches  of  the  airfoil  sections  (fig. 4) , and in the  table  of  geo- 
metric  characteristics  (table I) . The  model  was  equipped  with  removable 
tail  surfaces  which  enabled  the  following  tail  combinations to be  tested 
on  the  fuselage - complete  model,  vertical  tails,  horizontal  tail,  hori- 
zontal tail and  top  vertical  tail,  horizontal  tail  and  bottom  vertical 
tail. (See  fig. 5.) 

The model  with  removable  tails  used  in  the  present  tests  differed 
slightly  from  the  model  with  fixed  tails  used in the  tests  of  reference 2 



and 3 inasmuch as  the small f i l l e t  a t  the  fuselage-tail  junctures  neces- 
sary  for  attachment of the fixed t a i l  surfaces w a s  omitted for  the  present 
tes ts ;  however, there was no gap at these  junctures  for  either model a t  
zero t a i l  incidence. The method  of attachment of horizontal and ver t ica l  
ta i ls  to   t he  body, and the gap result ing from deflection of the t a i l  sur- 
faces, is i l lus t ra ted   in   f igure  6. 

The complete model mounted for   tes t ing  in   the  tunnel  i s  shown i n  
figure 7. A discussion of some of the  design features of the model i s  
included in  reference 2. 

Balance and Model Support 

Six-component force and moment measurements were made by means of 
two strain-gage  balances.  Five components, including normal force, 
lateral   force,   pitching moment, rolling moment, and yawing moment were 
measured on a balance mounted inside  the model. "he sixth component, 
chord force, w a s  obtained on a two-component external  balance measuring 
normal force and chord  force. 

The five-component balance was i n i t i a l l y  designed t o  measure only 
four components; therefore,  in  order  to  adapt  the  balance  for  use  in  the 
present program, s t r a i n  gages were added t o   t h e  balance  sting and C a l i -  

brated t o  measure rol l ing moment. This method of obtaining a roll ing- 
moment component resulted  in  less  sensitivity  than  desired; however, the 
resu l t ing   sacr i f ice   in  accuracy was considered more than compensated fo r  
by the  saving of the  time  necessary for  the  design,  construction, and 
calibration of a new balance. 

The model was attached t o   t h e  balance s o  that constant geometry 
between model  and balance was maintained fo r  a l l  t e s t  angles. The model 
was placed a t  an  angle of sideslip by means  of a bent  sting;  angles of 
attack were obtained by rotating  the model  and balance  about a horizontal 
axis normal t o   t h e  wind stream. This type of model rotation  necessitated 
calculation of corrected  angles of attack and sideslip. Model deflections 
due t o  aerodynamic loads were incorporated i n  these  corrected  test  angles. 
These model deflections were obtained  through  the  use of angles measured 
from sc'hlieren  photographs and the  balance  calibration. 

Wind Tunnel 

The t e s t s  were conducted i n  the Langley 11-inch  hypersonic  tunnel. 
For this investigation  the  tunnel was equipped  with a single-step two- 
dimensional  nozzle  constructed of Invar. The nozzle- was designed by the 
method of characteristics  with a correction made f o r  boundary layer and 
operates at an average Mach  number of 6.86. The duration of each  run 
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was  about 80 seconds,  and  the  variation  of  test-section  Mach  number  with 
time  is  negligible  after  the  first 15 seconds  of  running time. This 
constant  Mach  number  flow  made it possible to obtain  forces  for  several 
angles of attack  during  each run. The  model  was  held at low angles  of 
attack for starting  and  stopping  the runs in  order to minimize  shock 
lads on  the  strain-gage  balance  which  supports the model. 

Tests 

Tests  were  made at an average  stagnation  temperature  of 6750 F to 
avoid  air  liquefaction  (ref. 6) , a stagnation  pressure  of 20 atmospheres 
absolute,  and a test  Mach  number  of 6.86. These  conditions  correspond 
to a Reynolds  number  of 343,000 based  on  wing  mean  aerodynamic  chord. 
The absolute  humidity  was  kept  to  less than 1.87 x 10-5 pounds  of  water 
per  pound  of dry  air for all  tests.  Tests  were m d e  at  angles  of  side- 
slip p from -2 to 8 O  through an angle-of-attack  range of -50 to 25'. 
The horizontal-tail  incidence was varied  from -20° to 2O, and the  vertical- 
tail  incidence  was  varied  from -60 to 6'. 

PRECISION OF DATA 

The  probable  uncertainties in the  force  and  moment  coefficients  for 
individual  test  points - due  to  the  balance  system  and  variations  in  the 
dynamic  pressure - have  been  evaluated  and  are  presented  as  follows: 
C N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to.02 
C m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to.005 
ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to.005 
cn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to.0015 
C Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to.003 

In general,  the  faired  curves  should  be  more  accurate  than  these  values. 

The angle of  attack a and  angle  of  sideslip p were  accurate 
within W.100. 

PRESENTATION OF RFSULTS 

The  experimental  aerodynamic  characteristics  of  the cowlete model 
and  various  combinations  of  its  tail  surfaces are given  in  tables I1 
to VII.  The data for  the  complete  model  with  zero  tail  incidence 
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(iH = 0; iv = 0) presented  in  references 2 and 3 have  been  supplemented 
by  additional  data.  These  data  from  references 2 and 3 and  the  additional 
data  are  presented  in  tables I1 and 111. 

Figures  representing  portions  of  the data included  in  tables I1 
to  VI1  are  presented  in  the  following  order: 

Longitudinal  stability  and  control  Figure 

Variation  of  angle  of  attack  with  lift  coefficient  for 
complete model. . . . . . . . . . . . . . . . . . . . . . . .  8 

Variation  of drag coefficient  with  lift  coefficient  for 
complete m o d e l  . . . . . . . . . . . . . . . . . . . . . . . .  9 

Variation  of  lift-drag  ratio  with  lift  coefficient  for 
comglete model. . . . . . . . . . . . . . . . . . . . . . . .  10 

Variation  of  pitching-moment  coefficient  with  lift 
coefficient  for  complete  model . . . . . . . . . . . . . . . .  11 

Variation  of  normal-force  coefficient  with  -le  of 
attack  for  complete  model . . . . . . . . . . . . . . . . . .  I 2  

Variation  of  pitching-moment  coefficient  with  angle  of 
attack  for  complete  model  and  for  body-wing  and  body-wing- 
vertical  tail  configurations . . . . . . . . . . . . . . . . .  1-3 

Variation  of  pitching-moment  coefficient  with  horizontal-tail 
incidence  angle  for  complete  model . . . . . . . . . . . . . .  14 

Variation  of  effective  downwash angle with  angle  of  attack 
for  complete  model . . . . . . . . . . . . . . . . . . . . . .  1.5 

Longitudinal  characteristics  for  trim  for  complete  model . . . .  16 

Longitudinal  stability  parameters  for  trim  for  complete 
model............................ 17 

Typical  schlieren  photographs  of  complete  model  and 
various  combinations  of  its tail surfaces . . . . . . . . . .  18 

Lateral  stability and control 

Variation of lateral-force  coefficient  with  sideslip 
angle  for  complete  model . .  ..-. . . . . . . . . . . . . . .  .~ . 19 . .  

. -- 
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Lateral  stability and control - continued Figure 

Variation of yawing-moment  coefficient  with  sideslip 
angle  for  complete  model . . . . . . . . . . . . . . . . . . .  20 

Variation  of  rolling-moment  coefficient  with  sideslip 
angle  for  complete  model . . . . . . . . . . . . . . . . . . .  21 

Variation  of  lateral-force  coefficient  with  sideslip  angle 
for  horizontal-tail and top-vertical-tail  configuration . . .  22 

Variation of yawing-moment  coefficient  with  sideslip 
angle  for  horizontal-tail  and  top-vertical-tail 
configuration . . . . . . . . . . . . . . . . . . . . . . . .  23 

Variation  of  rolling-moment  coefficient  with  sideslip 
angle  for  horizontal-tail and top-vertical-tail 
configuration . . . . . . . . . . . . . . . . . . . . . . . .  24 

Variation  of  lateral-force  coefficient  with  sideslip 
angle  for  horizontal-tail and bottom-vertical-tail 
configuration . . . . . . . . . . . . . . . . . . . . . . . .  25 

Variation  of  yawing-moment  coefficient  with  sideslip 
angle  for  horizontal-tail and bottom-vertical-tail 
configuration . . . . . . . . . . . . . . . . . . . . . . . . .  26 

Variation  of  rolling-moment  coefficient  with  sideslip 
angle  for  horizontal-tail and bottom-vertical-tail 
configuration . . . . . . . . . . . . . . . . . . . . . . . .  27 

Variation  of  lateral-force  coefficient  with  sideslip 
angle  for  horizontal-tail  configuration . . . . . . . . . . .  28 

Variation  of  yawing-moment  coefficient  with  sideslip 
angle  for  horizontal-tail  configuration . . . . . . . . . . .  29 

Variation  of  rolling-moment  coefficient  with  sideslip 
angle for horizontal-tail  configuration . . . . . . . . . . .  30 

Variation  of Gy with angle of attack  for  complete B 
model  and  various  combinations  of  its  tail  surfaces . . . . .  31 

Variation of C with  angle  of  attack  for  complete 9 
model and various  combinations  of  its  tail  surfaces . . . . .  32 
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Latera l   s tab i l i ty  and control - concluded Figure 

Variation of C with angle of a t tack  for  complete 

model and various combinations of i ts  t a i l  surfaces . . . . . . 33 

It should  be  noted that the  variation of the  effective downwash 
angle  with angle of a t tack  ( f ig .  15) was obtained from the  pitching- 
moment curves for   the  complete model and the  body-wing-vertical t a i l  
configuration  presented i n  figure 13. The pitching-moment data f o r  the 
body-wing configuration,  taken from table  I1 of reference 3 ,  appears i n  
figure 1-3 f o r  comparison purposes. 

The variation of the lateral s tab i l i ty   coef f ic ien ts  (Cy, C,, and C z )  
with  sideslip  angle p for   the   cmple te  model with iv  = 0 were pre- 
viously  presented i n  reference 3; however, the  additional data a t  inter-  
mediate positive  angles of s idesl ip  and a t  p = -2O resulted i n   s l i g h t  
changes in   the   fa i r ings  of these  curves as presented in   f igures  lg(d) ,  
20(d), and 21(d),  respectively. A s  a resu l t  of these  fa i r ing changes, 
the  variations of Cy Cnp, and C z  w i t h  angle of attack fo r  the  

complete model included in   f igures  31, 32, and 33 are   a lso  s l ight ly  
different  from those  presented in   reference 3 .  

P' B 

Langley Aeronautical  Laboratory, 
National Advisory Colmnittee fo r  Aeronautics, 

Langley Field, Va., March 1, 1955. 
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APPEXDIX 

AXIS-TRAI?SFER EQUATIONS 

The eqmtions  for transfer  of  force and mment coefficients  frcm 
the body-axis  system to  the stability-axis  system  are as follows: 

Czs = CzB cos a f C sin a nB 

c = CnB cos a - CIg sin a 13s 

cLs = CNB cos a - CDB sin a 

%S = %B cos a + CN B sin a 
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TABT;E I . . GEOME!2RIC CHARACTERISTICS OF MODEL 

wing: 
Area (including  area  samerged in fuselage). sq in . . . . . .  6.24 . 
Span.in . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.33 
Mean aerodynamic chord. in . . . . . . . . . . . . . . . . . .  1.716 
Root chord. i n  . . . . . . . . . . . . . . . . . . . . . . . .  2.53 

Airfoil   section . . . . . . . . .  Hexagonal with round leading edge 
Taper r a t i o  . . . . . . . . . . . . . . . . . . . . . . . . .  0.140 

sweep of leading edge. deg . . . . . . . . . . . . . . . . . .  38.83 
Sweep of c/4 line. deg . . . . . . . . . . . . . . . . . . . .  29 

Tip chord. in . . . . . . . . . . . . . . . . . . . . . . . .  0.354 

Aspect r a t io  . . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 

Incidence at fuselage  center  line. deg . . . . . . . . . . . .  0 
Dihedral. deg . . . . . . . . . . . . . . . . . . . . . . . .  0 
Geometric t w i s t .  deg . . . . . . . . . . . . . . . . . . . . .  0 

Horizontal and ve r t i ca l   t a i l s :  
Area (including  area  samerged 
Span.in . . . . . . . . . . .  
Mean aerodynamic  chord. i n  . . 
T i p  chord. in . . . . . . . .  
A i r f o i l  section . . . . . . .  
Taper r a t i o  . . . . . . . . .  
Aspect r a t i o  . . . . . . . . .  
Dihedral. deg . . . . . . . .  

Root chord. in . . . . . . . .  

Sweep of leading edge. deg . . 

in fuselage). sq i n  . . . . . .  2.06 . . . . . . . . . . . . . . . .  2.69 . . . . . . . . . . . . . . . .  0.853 . . . . . . . . . . . . . . . .  .l. 214 . . . . . . . . . . . . . . . .  0.317 . . . . . . . . .  5 O  semiangle wedge . . . . . . . . . . . . . . . .  0.261 . . . . . . . . . . . . . . . .  3.52 . . . . . . . . . . . . . . . .  22.63 . . . . . . . . . . . . . . . .  0 

Fuselage : 
Length. i n  . . . . . . . . . . . . . . . . . . . . . . . . . .  7.50 
Maximumdiameter. In . . . . . . . . . . . . . . . . . . . . .  0.790 
Fineness ratio . . . . . . . . . . . . . . . . . . . . . . . .  9.50 

Distance from nose t o  moment reference . . . . . . . . . . . .  3.950 
Ogive nose length. i n  . . . . . . . . . . . . . . . . . . . .  2.29 
Ogive radius. i n  . . . . . . . . . . . . . . . . . . . . . . .  6.85 

Base diameter. in . . . . . . . . . . . . . . . . . . . . . .  0.790 

. . . . . . . . . . .  ._ . . . .  
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deg 
-20 
-20 
-20 
-20 
-20 
-20 
-20 
-20 

-0113 2.GO -16 
-.OlOl: .08 -1.6 
-.(I116 - -17 -16 
"0562 - 2.00 -16 
"1170 - 4.17 -16 
-e1370 - 5.17 -16 

-4078 20.83 -20 
02575 15.33 -20 
.1374 10.08 -20 
.1.004 7.92 -20 
e0592  5.92 -20 
-0228 4.$ 

-16 5.08 .Oh97 

iH 

-16 

7.83 -16 

.0271 Le25 

.no7 
-16 .0729 6.00 

-16 

06389 26.17 -12 
e2898 15.42 -12 
-1638 10.08 -12 
00765 6.CU -12 
-0619 5.00 -12 
e0359 3.92 -12 
.oll5 2.00 -12 

-e0091 e00 -1 2 
"0132 e00 -1 2 
-e0582 - 2.00 -12 
-e1070 - 4.17 -12 
"1230 - 5.C8 -12 

.6280 26.00 -14 

. U O  20.67 -16 
e2798  15.58 -16 
.1552 10.08 

-10 -.1227 - 5.25 
-10 

.OS69 '4.83 ' 
-10 '! 

.OW11 3.83 -10 
00177 1.92 -10 

-e0102 - -08 -10 
-a0112 - e17 -10 
-e0542 - 2.25 -10 
-.lo24 - 4.25 

-10 6.W e0844 
-10 8a17 .1259 
-10 10.C8 .1597 
-10 15.67 -2936 

.0988 

.C880 

.G587 

.a443 

.Oll50 
,0525 
.0648 
0698 

e0677 
e0756 

e1432 
e2405 
.0871 
.C783 
.OS64 
.0448 

-0889 

- 
iH 

deg 
-10 
- 8  
- 8  

- 8  
- 8  
- 8  
- 8  
- 8  
- 8  
- 8  
- 8  
- 8  
- 8  
- 8  
- 6  
- 6  
- 6  
- 6  
- 6  
- 6  
- 6  
- 4  
- 4  
- 4  
- 4  
-!l 
- 4  
- 4  
- 2  
- 2  
- 2  
- 2  
- 2  
- 2  
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 

-2 
2 
2 
2 
2 

- a  
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TABLE 111. - &3OLXNAXIC CHARACPERISTICS OF T!E COLlpLElE 

WDEL AT Y = 6.86; R I %3,000. 

Body-axis data 

NACA RM L55COk 

- 
% 

des?. 

-200 
-200 

-200 
-200 
-200 
-200 
-200 
-200 
-200 

-200 
-200 

-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-200 
-2 00 
-200 
-200 
-200 
-200 
-2 6 
-200 
-200 
-200 
-2 00 
-20' 
-16O 
-16' 
-16' 
-16' 
-16' 
-16' 
-16O 
-16' 
-16' 
-16O 
-16' 
-16' 
-16' 
-16' 
-16' 
-16' 
-16O 
-16' 
-16' 
-16' 
-16O 
-16' 
-16O 
-16' 
-16' 
-16O 
-16' 
-16' 
-16' 
-16' 
-lbo 
-3.6' 
-16' 
-120 
-120 
-120 
-120 
-120 

-120 
-120 

-120 
-120 
-120 
-120 

- 

- 

1.08 
.05 

2.27 

4.27 
3.10 

6.07 

10.00 
7.95 

15.10 
20.18 
25.17 .02 
1.03 
2.00 

4.n 
3.04 

6.08 
8.05 
10.00 15.06 
20.10 
25.13 . -03 
1.13 
2 .lo 

4.14 
3.16 

6.09 

10.22 
8.13 

15.17 
20.30 
25.29 

.95 

.00 
2.08 
3.05 
4.03 
5.97 
7.94 
9.92 

&.90 
20.04 

. .01 25.00 

1.00 
2.05 
3.01 
4.06 
5.96 
7.94 
9.92 

14.93 
20.04 
25 .00 
1.13 
.07 

2.10 

4.17 
3 -13 

6 . n  
8 -13 

10.13 
15.22 
20.28 
25.25 .00 
1.07 
2.03 
3 -03 
4 .lo 
6.00 
8.08 

15.10, 
9 -92 

24.88 
20.05 
- 

- 
B 

dag - 
.w .oc 
.W .w .w .w .w 
.w .w .w 
.W 

3.93 
3.93 
3.93 
3.94 

3.92 
3.95 

3.88 
3.90 

3.78 
3 . a  
3.4& 
7.88 
7.88 
7.87 
7.88 
7.67 
7.8h 
7.79 

7.53 
7.72 

7.27 
6.92 .00 

.W .oo .oo 

.oo . 00 .oo 

.W . .00 .oo 
3.94 

.oo 
3.93 
3.94 
3.95 
3.95 
3  -92 
3.91 
3.88 
3.79 
3.65 
3 $45 
7.89 
7.89 

7.88 
7.89 
7.88 
7 .a4 
7.74 
7.80 

7.54 
7.27 
6.92 

.w 

.w 

.00 

.w .00 

.W . 00 

.W 

.w .oc .oo 
5 

-.a375 
.Om5 
.0150 
.0125 

.0201 
,0753 .I200 
J 6 2 6  
.2950 
-4697 

-.0122 
.69ll 

-.0035 
.0052 
.ol28 
.0249 

. l a 6  

.w 

. a26  

.bo72 

.2586 

S929 
-.(E30 -. 0103 
.OW8 
.0&3 
.me3 
.0726 

.1652 

A756 
.3010 

- . om 
.6895 

,0025 . 0&3 .ma 
-0303 

.1d2  
.OB16 

.1726 

. 3 m  

.4753 

.6978 

.0151 

.m74 

.m79 

.w4 
-0324 
8798 
.l&61 
J 7 0 6  
-3052 
.LE25 

-.0103 
.no3  

-0013 
-0178 
.0320 
. a 7 6  
. W d  
-1398 
3369 .3m 
SO19 
.7218 

-.OM6 

.0228 

. W 7  

.0354 

.0540 

.lo92 
-1373 

-3235 
.la40 

-5037 
.7257 - 

.a234 

.om0 

.03& 

.0705 

.05& 

-0504 
.a42 
.OLEO 
.OS26 

SJ294 
.a475 

.0275 

.0301 

-0492 
-0387 

.*2 

.a21 

.0366 
.0388 

a0392 
.a432 

. a 1 9  

.a243 

. a 2 6  .@ell 

.659  

.0509 .c415 

. O W  . a 6 3  

. a 0 7  

. a 4  

.0170 

.0258 
.02& 

A384 

.os2 

.0526 

-0315 
-0293 

.0296 

.ow0 
.0169 

.0270 

.0316 
-0335 

.a75 

.w2 

-0334 
8 2  74 
.0280 
.M68 
. a 3 5  

.0336 

.03& 
-0376 .aw . 0458 
.OX8 
a 7 7  
.O&O 
.M21 

-.0131 
. W 6  

.0161 

.0219 

.OX5 

-0295 
.03n  
. o m  
.a% 
.OS2 

- e  0159 
. a 7  

-.OS20 

.%27 

- 0 On3 

- 

-.mol 
.CY307 

-.ooog -.ooog 
-.mol 
-.0017 
-.m1c 

-.OOlO 
.ow1 

-e0007 

-.oca .0017 

-.0010 
-.ool8 
- . m 7  
-.oo37 
-.mu 

-.a17 
-.0016 

-.0019 
-a0007 

.w .oooo 
-.0003 .oo& 

.W13 .ccm 

.W25 

.0017 

.GO16 .oou. 

.0013 

.om0 

.m 
- . m 9  .oooo 
-.om7 
-.GO19 - -0016 
-.ma 
.m .ooo6 
.0021 
.oon 

- . m 3  
.00lO 
SO18 
.ma -.ooo2 .ooll 
.mu 
.ooog 
.a313 
.m1 

-. m1 
.0328 

-.wll .m1 

-.mil -.oollr .ooog 
.0010 .0000 .ooo6 .0008 
.w& -.0004 -.0012 

-.om2 -.0015 
-.0027 
-.I3321 
-.Wll 
-e0013 
-.0007 
.ooO1 
. O m  

.0001 .oooo 

.Woo .ooo3 

.0002 

.ooO1 

.0001 

.0002 

.OW3 .ooo2 

.oOW .a 

.0063 

.m2 

. w 3  

.m5 

.OS9 

.owlo 

.a 

.W80 

.0106 

.0131 

.0157 

.0129 

.0129 

-0121 
.0138 
. O U  

.ma 

.M56 

.0327 

.ooO1 -.ooo1 

.moo 

.moo 

.@x0 

.ooO1 

.03W -.COO2 

.ooO1 

.ooO1 .oooo .m 

.0065 

.0053 

.a1 .oo66 

.0065 

.W70 

.cos8 

.OIL9 

.ol82 

.m5 

.0123 
,0122 
.0121 

. a 3 5  

.EU9 
-0139 
.a58 
.02O1 
-0255 
-0327 . om1 
.coo1 

-.@x2 
-.Ooo2 
-.mol 
.ooO1 

-.coo1 
.WO1 

-.ow1 
.ooo1 
.Woo 

.mn 

- 

-.ooii 
-.002c 

-.oOo? 
.oooc 
-. 0016 
-.OOli 
-.0019 
-.0018 
-.W26 
-.003i 
-a359 
-.OX7 
-.0343 

-.OU 
-.OX6 

-0337 
"0365 
-.0378 

-*a67 
-.04ol 
-.os60 

-.0603 
-.07W 

-.0789 
-.0789 
-.0792 
"0797 

-e0872 
-.OB37 

-.09?ll 
-.108R 
-e1271 
-.a88 
-.OW 
-.0008 
- .m2 

-.W& 
.ooo;! 
-.ooog 
-.0015 
-so023 
-.m5 -.ow 
- . w 7  
-.Ob04 
"0393 
-so389 
-SO383 
"0393 -.w 
-.a39 -. 0463 
- a 3 5  
-e0646 
-.0807 

"0796 
-.of311 
-so807 
-.OB02 
-.a12 
-.of346 
-.o880 
-3339 

-.X280 
-.lo90 

"1491 
- . m 3  

.a003 
-.0010 -.oo& -.cox2 
-.a324 
-.a1 

-.cos - . w 9  

-.0069 
-.a0 
- 

a 

dog. 
-12' - .03 
-120 

2.02 -120 
1.61 

-12O 

6.01 -12' 
4.06 -12' 
3.01 

-120 

15.09 -12' 
9.85 -E0 
8.02 

-12' 24.98 
-120 20.02 

-12' .07 
-12' 1.16 
-120 

6.03 -12' 4.12 -120 
3.16 -120 
2.14 

-12' 10.07 
-120 7.98 

-12' 15.12 
-12' 25.09 
-120 20.18 

-10' 1.07 
-100 .oo 
-100 2.05 
-100 3.02 

-10' 6.07 
-10' 7.90 

-100 19.90 
-10' 

.03 -100 
25.00 -10' 

15.00 

-100 

9.98 -loo 

4.06 

-loo 
2.02 -100 
3.01 -100 

.97 

-100 4.01 
-100 6.06 
-100 8.02 
-16 

14.86 -100 
9.89 

2L.82 -loo 
19.82 -18 

- 8' 1.10 
- 80 - .02 

- 80 2.02 - 8' 2.97 

- 80 5.95 
- eo 3.92 

- 80 7.98 - 80 9.98 - 80 14.97 

- 80 21r.80 - 80 - .OB - 80 .97 

- 8' 19.88 

- 
3.96 - 8' 2.98 - 8' 1.97 

- 80 5.84 - 80 7.79 

- 80 

1.04 - 80 

d.77 - 80 

h.85 

- 80 2.05 

- 80 4.14 - 8O 5.99 - 80 8.10 - 8' 10.03 

- 80 20.6 
- 8' 15.11 
- 8' 25.06 

- 8' 
.07 - 8O 

19.89 - 8' 
9.92 

- 8' 3.13 

B 
dag 

3.94 
3.94 

3.95 
3.95 
3.95 
3 -92 
3.91 
3.88 
3.78 

3 A6 
3.65 

7.89 
7.90 
7.89 
7.89 
7.88 
7.85 
7.80 

7.55 
7.75 

7.27 
6.93 .00 .03 .00 .oo 

.oo 

.oo 

.00 .00 

.oo .m 

. 00 
3 .94 
3.94 
3.95 
3.95 
3.94 

3.91 
3.93 

3.88 
3.79 
3.65 
3 .45 . .00 
.W 

.oo .oo 

.oo 

.03 

.oo 

.oo .00 

.oo .00 
3.94 
3.94 
3.95 
3.95 

3.92 
3.94 

3.91 
3.88 
3.79 
3 -65 
3.46 
7.90 
7.90 

7.89 
7.89 

7.87 
7.85 
7.80 
7.74 
7.55 
6.95 
7.28 

- 

- 

C 
N 

-.OX?: . m2c 
-0175 
.0302 
.a58 
.090: 
.I351 
.1781 
.316€ 
A 9 8  

- - 0145 
-7215 

.ol5? 

.mu 

.030i 

.047t 

.0935 

2872 
. h O 2  

-3291 
.5nc 
-736C 

-.CELL9 
.m2 
.0198 
-0354 
.6M 
.091C 
.1352 
.1783 
-322b 

.__ 

.5043 

-.W9C 
.735: 

.W7t 

.0&1 

.OM5 
* 0574 

. a 3  
-0987 

.1898 

.3%1 

-7490 
.5u9 

-.OW26 
.on0 

.Old8 

.0283 

.OS92 

*&a .loll 

.le88 

.5210 

.3337 

- .ow2 
-7518 

.W88 

.0258 

.a12 

.la30 
.681  

. a 3 7  
J926 
.3375 
-5276 
.7608 

-.cos9 
.0078 
.0257 
.a12 
.06ll 

.15oC 

.X28 

-1989 
-3470 

.76l3 

.5%C 
- 

cm - 
.0222 
. a29  
-0236 
.0265 
.0320 
.0201 
-0136 
-0127 

-.0170 
.0038 

-.0513 
-0279 
-0269 
.0267 
.0283 
-0309 
.409 
-0138 

-.m 
.m 

-e0219 
-.052& 

. O W  

.0170 

.OM1 

.0222 

.0129 

.0231 

.OM3 

.oca0 

-.0323 
-.OS6 

-.074l 

-0191 
. a 9 9  

. a 9 0  

.0204 

.0222 

.0073 

.Old 

. O W  
-.ma5 
-.0352 
- . O W  

.0&6 
-0137 

-0161 
. 01% 
. o1n 
.0075 
.om1 .ooo5 

-00167 
- 4 9 5  
"0960 
.a70 
-0151 
.O* 
.ol53 

.0074 

.0&9 

.ooog 
-.CQ29 
-.a99 
-.619 
-.WE0 

-0183 
.OS8  
.07.&3 
.0151 
-0125 
.m66 

-.OW7 
-.0086 
-a0256 
-.OS60 
"0963 - 

C t  

.oms 
- . m 3  
.ooo6 
-. 0012 
-.W24 

.WW 

. W l l  

. m 3  

.0010 

. W O  
-.0024 
-.0015 

-.0016 -.ooo8 -.ooo5 
.0005 

-.m4 -.ooo8 .oca .a322 
.0007 

-. 0010 -.oOOl 

-.w21 
-.0022 

.mll 
-.ooll 
.WM 

.offlo 

.00& 
-.0003 -.m -.ooo6 
-.om7 
-.0009 

-.0003 
-.0004 

.om7 . 0014 

.W17 

.w33 
-.ma 
-.0012 
-.0005 
-.ool& 
- .m7 
-.0329 - .a318 
-.oolO 
-.m1 
.ooO1 

-.ool2 
.OO19 

-a  0013 -.ooolr 
-a W15 
-.ow0 
-.om5 
-.oooB -.ooog 
.OW1 
. m 5  
-0037 
.ma 
.0003 
.ooM 

- . O W  .ooo8 
.m2 
.om2 
.w13 
.W19 
.0032 
,0049 

- 

-.0035 

- 

cn 
- 
.m5 
.Offit 
.WC 

.a1 

.0052 

.OM5 

.0067 

. c a n  

.OM6 

-0179 
. O l l 8  

.0123 

. o m  . o n 8  
. O n 7  
.or21 
. O W  

. a 5 3  
e0135 

-0l97 
.0252 

.@X30 

.0326 

..0002 

..m02 
.0002 

-.0001 

.om1 

.a01 
-.0002 
..0003 -.ooo4 
.OO& 

.os5 

.0065 

.a1 

.w59 

.@x3 

.0067 

.oobl 

. m 7  . O l l 8  
-0179 

..mol 
.OOO1 

..mol 

..wo1 .ooo1 .oooo 
.ooO1 

.OOO1 

.ooo1 

.oooo 

.0001 

.a364 .0062 

.a353 

.w59 

.0060 

.0064 

. m 7  

.0%1 

. a 6  

. O m  

. Oll5 .0179 

.OU6 

. Oll7 

.0120 

.0125 

m 3 4  
.m8 

,0154 
.0198 
-0253 
-0325 

.WOO 

- 

- 
"0391 
"0389 
-.0385 
-SO386 
-e0395 
-.a16 
-e0432 
"0462 - -0534 
- . a 6  
"0797 -.a00 
-.0786 
-.0806 
-.OB02 -.a309 
-.a348 
-.0880 
-.0935 
-.lo82 
-.1272 
-.&88 
-.0w5 

.0005 

.0002 
-.m02 

-.0m2 
-.mu 

-.m2 
-.m 
- . a 9  
-.0037 

-.oo79 
-.0386 
- s o 4 1 5  -.am 
-.0387 -.a& 
- - a 2 3  
-.a439 

-.0544 
-.a62 

-.OB01 
-.0654 
-.m3 
-.0w3 
-.0005 
- . O W  
-.a331 
-a0017 
-.a323 
-.W30 
-.a0 
-.055 

-a0384 
-.0077 

-.0395 
-.0385 
-.0387 -.a01 
-.Q15 
-&32 
-.a58 
-SO530 
- . m 3  
"0797 
-.0785 
-.0794 
"0797 
- a 1 2  
-.a21 
- . O U  

-.0936 
-.os75 

-1084 
-.1268 
-.&79 - 

-- . -. - . . . .. 
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TABLE 111. - m O D Y N A M I C  CHARACTERISTICS OF THE COMPLETE 

MODEL AT M 6.86; R = 343,000. - Continued 

Body-axis data 

(a) k, = o 
- 

B 
dag 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.O 

.a 

.a 

.a 
3.91 
3.9! 
3.91 
3.91 
3.91 
3.9: 
I .9: 
3 .8! 
3.8( 
3.6! 
3 .41 
.a . O( 
.a 
.a 
.o( .o( 
.o: .o( 
Ax 
.a 

1-95 
.a 

1.95 
1-95 
1.911 
, .9L 
.93 

, .91 
.89 
.81 
.68 
-52 
.90 

.90 
-90 

.88 
.87 

.80 

.85 

.55 
.74 

4 1  
.93 
.W 
.W 
.W 
.W 

.W 

.W 

.W 

.W 

.W 

.W 

.W 

.95 

.95 

.95 
,911 
.94 
.93 
-91 
.89 
.80 
.65 
.47 

- 

- 

- 
cr 
- 
.wc 
.m . Occ 
.m 
.wo 
.ooo 
.wo 
." 
.m 
.ow 
..m .or% 
-006 

.w5 

.w5 

.cQ6 ." 

.ax .006 

. 0 0 8 8  

.Oll 

.017 .ooo: .am 

.om 

.ooo; .m: 

.WO: 

.m; 

.m: .ooo: 

.WE . WOj 

.OW 

.OM( .or%: 

.W5i 

.005s 

.a1 
,006: 
,0061 .am 
. o o B f  
,0121 .ouq 
. O U i  
,OU5 
,0121 
,0126 
,0125 
,0136 
JJl5.5 
,0195 
,0258 
,033C 
,0003 
,m1 
. o o o c  
. o o w  
0031 

0003 
0001 

woz 
ooO1 
0301 
WO1 
0360 
0060 
0058 
0055 
0058 
0063 
0060 
0065 
0085 
OU.6 
0177 - 

- 
B 

deg 

7.9: 
7.9( 
7.9( 
7.85 
7.8' 

7.8( 
7 .8! 

7.71 

7.25 
7.9 

6.95 

.o( .o( 

.o( 

.O( 

.a 

.oc .oc 

.oc .oc .oc 
3.92 
3.95 
3.95 
3.95 
3 -95 

3.93 
3.93 

3.90 

3.69 
3 -81 

3 S l  
7.86 
7.90 
7.91 
7.90 
7.89 
7.85 
7.82 
7.76 
7.57 
7.33 
7.02 
.W 

.W 

.W 

.W 

.W 

.W 

.W 

.W 

.W 

.W 

.W 

- 

.a 

3.95 
3.94 
3.95 
3.94 
3.9L 
3.92 
3.91 
3.88 
3.79 
3.66 
3.46 
7 .90 
1-90 
1.89 
7.89 
1.87 
I.& 
1.79 
1.74 
I .55 
7.29 
I.00 - 

T 
- 

-. 
2 
' 5  
8 

; 

4' 

4 
5 
5 

6 
7 
5 
5 
3 
L 
9 
? 
? 
1 
5 
4 
3 
1 

L 
I 

! 

! 
I 

I 

! 

! 

I 
1 .  

' ,  

- 

0. 
- 

.010 

.w 

.Om 

.008 

.w, 
-.005 
.ooo 

-.WE 

-.068 
-.030 

-.121, 

.OW; 

.012: 

.OD3 .WE' 

.0071 .om 
-.m 
-.0121 
-.032: 
-.On: 
-.1221 

.wqr 

.007( 

.w3: .om( 

.w2: -. W51 
-.W( 
-.om 
-.043! 
-.me: 
-.146: 

.mt .ma! 

.W3( 

.W2( 

-.WE 
.w 

-.m35 
-.0202 
-.a75 
-.WU 
-.15N 
.0081 
,0052 
.0021 

-.Ow .oooc 
-.w73 
-.0128 
-.0274 
-.0537 
4 9 5 2  
..a78 

-.ooo6 -0030 

-.0036 
..w52 
..OD52 
..ow 
..0226 
..0296 
4601 
. .Xi0 
J 7 5 1  
.W50 

..m2 
.W14 

. . a 3  

..0052 

..OIL7 

..0190 
-.a98 -.a515 
-.m2 
-.17k8 

CY cN cln 
- -.ma 

.016, 

.0321 

.068: 

. O W  

.11a 
&4! 
.347: 
-197: 

.538! 

.773! -.a1 
.028: 
.012; 

.a51 

.062c 

.lW 

.&82 
.196L 
.343: 
S31C 

-.a325 
.7651 

.0121 

.03U 

.a96 

.0661 

. l5Cq 

.lo71 

-1979 
,3469 
2396 
.7721 -.m 
. o m  
-0330 

.Ma5 

.ab95 

.lo69 

. 2 m  

.G34 

.5425 
J515 

..W25 
.7802 

. o s 0  

.os0 

.W40 

.on3 

. u 2  

.W76 

.2146 
.3666 
.5625 
.7985 .oooo 
.Ole9 
.0380 
-0569 
-0733 
. U O  

,2100 
-1591 

-3591 

.7906 

.5558 

.W15 

.OM4 
-0343 .05a 
.0694 
.llOl 

.2#1 

.St30 

.3592 
S550 
-7990 

- .o 
1.0 

3 .O 
2.1 

4.2 
5.9 
7.8 

14.71 
9.8 

19.1: 
24.71 . 0. 
2 .a 

.9! 

3.0: 
4.a 
5.91 
8.0: 

14.81 
9 .8! 

19.8: a .e: . .a 
.9! 

1.91 
2.9( 
4.0: 
6 .o; 
7 .e: 

14.75 
9.8; 

19.82 

, .a 
a.7: 

L O €  
l.9€ 
2.9: 
4.01 
5.94 

9.89 
7.9i 

14.91 
19.86 

-72 .w 
.93 

2.02 
3 -05 
4.a 
6.01 
8 .lo 
9.97 14.86 

19.91 
24.90 

1.00 
.W 

1.98 
2.97 
4 .02 
5.92 
7.87 
9.75 

14.67 
L9.65 
!4.57 

1.6 
.01 

1.88 
2.9k 
4.01 
5.76 
7.8L 

14.80 
9.90 

19-91 
!4.58 

-.OW 
-.wo 
-.OW 
-.OW' 
-.w21 
-.W21 

-.ooo, -.002: 

-. 0 0 1 1  .oool 
-.mu 

. O X 1  

-.ooLI -.oool 
-.Wl! 
-.W2! 
-.003( 
-.001' -.ooo( -. WO! .ooo! 
.w5: 

-.WOl -.ooo! -.om[ - .003; 
-.WU 
-.OOZE -.a: 
-.@Xi 
"0015 -.@Jot 
.Wlb 
.OW6 
-.m 
-.oa5 
"0325 
-.0018 -. OOO? 
-.OW1 
.ooOO 
. m 7  
.mu4 
.005l 

..ow7 
.OW2 

..ooog 

..OW 

..W23 

..w20 
-0037 
. m 5  

. .om3 
.WOB 

..ooo1 .ON4 

..w11 ~.oocG .. 0014 
,SO016 
,.W29 
..@X6 .. 0018 

W17 .wo2 
.W31 
.w11 

.OM2 

.w12 

.W% 
,0033 

.om9 

.w20 

.W28 

.W27 

.ooo6 

.m45 

-.om 
.wo 
-. 001 
-.w1 -. 001 -. 001 
-.w21 

-.003( 
-.om1 

-.m: 
-.m 
-.0391 
-.039! -.a01 -.a9 -.04Ol 
-.42! -.ax 
-.@5! 
-.O%! 
-.065: 
"079: 

-.WM 
. W1( 

-.oox 
.m; 

-.WW 
-.cox 
-.w21 
-.ax6 -.@a: 
-.004i 
-.OR% 
-.035? - .039C - -0399 
-.am 
"0398 
-.bog 
-.a21 
7.0433 
-.a74 
-.056C 
-.0678 
-.0789 
"0793 
-.os13 
..OB18 
..OB25 
4 x 3 9  
..OB63 
4934  
..lo81 
..x283 
..1489 
..0010 
..(DO5 
.ww 

. . O W  
. O W  

..W16 

..a323 
,.0031 
..a337 
, . a 8  
,a0077 
,.0362 
.0374 
.0380 
.0386 
.Rim 
. ad9  

.a62  

.a34 
.635 
.Odd4 
,0798 

.a 

.91 
2.0: 
2 -91 
3 -91 
5.9( 

9.91 
7.9( 

14 .81 
19.9: 

. .a 24.9( 

.9t 
1.9( 

3.81 
2 .a: 

5.9: 
7.8i 

14.7t 
9 .85 

19.75 
24 .& 

2 .u  
.@ 

2 .oc 
3.76 
5.76 
7.6C 
9.69 

14.45 
19.21 
24.30 

2.02 
5.05 
.a, 

1.94 

5.98 
3.71 

9 S l  
7.74 

lL.88 
19.75 
!4.62 

.05 

.98 
1.97 

3.93 
2.90 

5.85 
7.83 
9.75 

14.62 
19.57 
!4.37 

-03 
.97 

2.94 
1.97 

3.94 
5.88 

9.87 
7.84 

14. 75 

s .le 

E? - .w 
.91 

2.07 
2.93 
3.97 
5.86 
7.92 
9.98 

14.79 
19.83 24.60 - 

. Wl 

.020 

.038 
-057 
.078 
2 2 0  
,167 
.2P 
.375 

-813 
.56 

.006! .002 
-059. 
.OM! 

.078: 

263; 
.U.61 

2671 
.213! 

.573! 

.765' 
4 9 3 1  
..039l -.ooo: 
-03% 
.079 .u: 
.158! 
.2ms 
d57i 
.551: 
4 9 2 i  
.7855 

,SO354 

.a35 .06C 

.OBOi 

.125C 

.2246 

.1705 

.5699 

.3749 

. 0 0 5 C  

. E 6 3  

. a37  

.022t 

.OB21 

.-9 

J712  
.I229 

.2218 
4771 
.584 
.8213 
. O W  
. a 8  
. a62  .056, 
.OB52 
.I275 
.I749 
,2270 
,3922 
.5946 
.84Ri 
,0098 
,0287 
I a 9 3  
.OM14 
,0877 
,1282 
,2029 
,2313 
2.858 
.583L 
,8202 

.W3! -.m 
-.w3 
-.OM. 
-.015( 
-.OW 
-.025: 

-.om: 
-.038: 

-.ll51 
"173: -.ooo: -.a' 
-.0081 -.Om 
-.013 
-.02a 
-.03X 
- .0391 

-.1311 
-.0751 

-.2021 
. o m  
.0101 
.0015 

-.007: 
-.0125 

-.ME9 
-.0187 

-.0746 
"0397 

-.1307 
-.20a 

. o m  

.0093 

.COO7 

-.0156 
-.Oca5 
-.0223 

-.a72 
-.0325 

-.os14 
-.1331 
-.1938 -.m 
-.W98 
-.OS6 
-.0195 
-.0222 
- e 0 3 0 6  
-.a25 
-629  
-.W31 
-.E59 
-.23ll 
-.Wl 
-.mol 
"Ol5.8 
"0199 
-.0220 
-.0289 -.a02 
4 5 2 6  
4 9 6 9  
-.l582 
-.2340 
4 0 5 9  
-.OUO 
m.0167 
..MOB 
..02L4 
0.0318 
m.0515 
*.0589 
4 9 8 5  
-2551 
..2166 

-.Wo' 
-.001t 
-.w11 

-.002: 
-.002( 

. m 1  

-.oooc -.OW 

.OM);. 

.m2c .a€ 

.0w7 

.om 

.0005 .om 

.WU 
-.0w2 
.w01 
.a018 
.0026 .003 
.0066 
.W13 
.0w5 
.W18 

.oooo .oow 

.oooo 
- . m 7  
-.w3 
-.a021 
- . a 2  
"0356 

. O W  
-.w 
- .m7 
-.0017 
.w02 -.m . 0014 
.0007 .ooog 
.0w4 
.051 

-.m10 
-.m20 

- e  0013 
. w 3  

m.0016 
-.0m8 
-.WoB 
.m1 

-.0007 
.0018 

..W23 
.0060 

d032 .. 0034 
43037 
4 0 3 9  
4 3 2 6  
4d21b 
..0025 
..w12 
.0009 
. W O  
..0018 
,.w19 .. WU 
..0m2 ,.m 
.0w0 ..Oo02 
.w21 
.Wll 

-0057 
.0138 

"079: 
-.OBa 

-.082( 
-.OB&! 
-.083! 
-.m5c 
-.OB92 
-.094[ -.U.oc 
-e1271 
"15% 

.WOi 

-.ooo5 .ooo( 
-.ax€ -.DX 
- .W2b 
-.w23 

-.ma 
-.0038 

-.w 
-.0032 

"039.5 
-.0372 

-.0360 
"0373 
-.0389 
"0396 -.a13 
-5b91 
"0562 
-.a92 
-.0801 
"0769 
-.0776 
"0790 
-.OB10 
-.os33 
-.OB61 
-.0917 
-.lo64 
-.1&3 
- A 3 5  -.woz 
-.Om 
-.W% 
-.Wl5. 
-.W16 - .Wl8 

~~ 

- .om 

.0111 

.Ollt 

.0120 

.0117 

.0125 

e0139 
.0131 

.0163 

.0201 
-0259 
-0329 

. W 3  

.WM 

.a02 .oooo 

.0w1 .wGZ 

.0w3 

.ax2 

.W02 
, . O W  
,.all 
.W60 
.W56 
.0055 
.m55 
.W52 
.w59 
.066  
.0056 
.w79 
. o m  
.0163 
.0125 
. O U  
.0m9 
. m 7  
. O W  
0133 

.0155 

.0138 

.0198 

.0254 

.0318 

.k01 
,w01 .oooo 
.0m1 
.0001 
.w01 
.w02 
,0003 
,0031 
. m 3  
.c001 

-.0023 
- . a x 8  
- .a33 
-m55 

,W6€l -.a03 
-.0072 

,0062 -.0390 

-005h "0390 
tW58 -.a03 
,0067 -&25 
,0063 -.a94 
,0066 -.a58 
,0089 -.0538 
,0120 - . a 9  
,0179 -.OB00 
Olll -.0767 
OU.3 -e0775 
Oll7 -.0785 
0120 -.op4 
0125 -.0607 
0134 -&29 
0147 -.0%83 

0201 -.lo66 
O S 8  -.W20 

0257 -.12& 

,0060 - .033 

0297  "1399 
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TABLE I11 - AERODYNAKIC CHARACTERISTICS OF THE CCW'IE?% 

MmEL AT U = 6.86; R = 343,Mx) - Continued 

may-a*is data 

(b) i~ = 0 

- 
iv 

g 

-6 

-6 
-6 

-6 
-6 

-6 
-6 
-6 
-6 
-6 
-6 
-6 
-5 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-4 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-5 
-6 
-6 
-6 
-6 
-6 
-6 
-5 
-6 
-6 
-6 
-6 
-6 

-5 
-6 

-6 
-6 
-6 
-6 
-6 
-6 

- 

- 

a 
dag 

- 4.57 - 2.m - .33 
1.92 
3.75 
5.59 
7.76 

14.68 
9.59 

24.27 
19.h 

- .05 

1.97 
.87 

2.90 
3.88 
5.77 
7.82 
9.77 
14.68 
19.55 
24.50 - 5.17 - 2.08 - -17 
1.92 
3e03 
5.83 
7.83 

14.67 
9.83 

19 .9  

- 4.87 
24.42 

- 2.13 - -05 

3.93 
2.00 

5.90 
7.83 
9.73 

14.83 
19.59 
2 4 . h  - 5.01 - 1.92 

.m 
1.92 
3.92 
5.43 
7.59 
9.64 

I L i 7  
19.17 
24.52 

.?D 

1-93 
.93 

2.93 
3.9'4 
5.06 
7.80 

- 
-2.U 
3.10 
-2.11 
-2.10 
-2.10 
-2.10 
-2.10 
4.09 
"2.06 
-2.01 
-1.94 

.m 

.m 

.w .00 

.30 .30 .%I .30 
-00 
.Go 
-30 
.35 
.87 
.88 
.88 
.87 
* 85 

.83 .Bo 
-76 

1.82 
* 71 

1.85 
1.86 
1.85 
1.83 
1.03 

1.81 
1.82 

1.75 
1.68 
1.58 
2.79 

2.82 
2.81 

2.81 
2.80 

2.80 
2.m 

2.77 
2.53 

2.46 
2.59 

3.78 
3.i8 

3.79 
3.73 
3.78 
3.76 
?.75 

.ab 

c, - 
-so933 
4 3 7 5  
.m5 
.OM03 
.07& 
.ll8E 
.163C 
2139 
-3656 
* 5637 
.8021 
.m35 
.0221 
.Om9 

.0799 

.11m 

.1666 

. 3 m  

.2ll5 

-5672 
.8108 
-0957 .. 03  92 
..oOOl 

-0765 

-1627 
.ll62 
. 2 l l l  
.3621 
.5632 

-.085h 
.8070 

..03U 

.00h 

.OUO 

.C303 

.1192 

-2169 
. 3 m  
2x59 
.Eo89 
..0932 
43373 
.m24 
.Ob2 
A793 
2237 
.I 6667 
-2175 
-3711 
-5696 
.GI L.8 
.0024 
.0233 
.Oh34 
-0627 
-0798 
.1225 
-1707 

.om1 

.ova 

. w a  

Cm - 
,5168 
-0107 
.0010 -.00go 
-.Om 
-.0203 

-.0398 
-.0302 

-SO754 
-.1324 
-.2046 
.ooOl 

-0122 
.a86 

. om 

.0213 

.0322 

.om3 

a1330 
3760 

-.2022 
3178 
.ollo 
.007  

-.0094 

-.on2 
-.0149 

-.3311r 
-.Ob05 

-.I335 
-.0747 

"2061 
-0177 
-0113 
.cox 

-.0085 
-.01110 
-.0195 
-.0299 
-A392 
-.07h6 

-.2052 
-.1322 

.0108 

.017h 

.OW6 

.0094 
-.019 
-.GPO7 
-.e313 
-.CU3 
-.Oi69 
-.1347 
-.2076 

-.COS1 
.Coo1 

-.0092 
-.e129 
-.cm 
-.@220 
-.c331 

-.COO26 
-.03l 
-3323 
.m6 
. m 3  
.ooO1 

.0040 

.9318 

.mu 

.0068 

-.0012 
.0102 

-.0022 

-.m24 
-&I23 

-.m8 
. m a  
.w20 
.Ol3  
.m24 .005l 
-0112 

-.0012 
.ooO1 

- .m3 
. m 8  
.Om8 
-0017 
.W13 
.m37 
.3049 
.0073 

-so015 
-0119 

-09017 
-LO29 
-.OW9 
-.m2 
-.OW& 

.0020 

.00u .0022 

. a 7 9  

.0135 
-.0012 
-.SO15 
-.ooo8 
- . m 9  
-.m1 
2 0 3 1  
.W2h 

.co34 

.0063 

.(X92 

-.c?oo5 
.OlSo 

-.(X17 
-.OX8 
-.cc20 
-.0020 
-.co35 
-.COlL - 

- cn 
.WE .XI& 
.0081 
.cx)82 
.08C 
.0092 

.0102 
. 0 9 €  

.01oc 

.0108 

.0108 
-0103 
.0102 
.0103 
.OlOl 
.0108 
.Oll6 
.a125 
.01?2 
.0145 
.0159 
,0173 
.0134 
.3120 
.all8 
.OH0 
.0125 
-0137 
,0145 
. o m  
.a166 

.a217 

.0189 

.0138 

.'X27 

.0138 

.OlW 

.015l 

.0154 

. O W  

.0181 

.e207 

.0175 

.02U 

.0170 

. o m  
-0176 
.C177 
2177 
.Ole3 
.0209 
.c2u  
.C292 
.Q196 
.0198 
.Cl95 
.C191 
-0195 
.C204 
.0203 

.OIJL~ 

. o m  

- 

cu 
.W3b 
.002b 
.m35 
.%I32 
.OX7 
.0027 
.XI32 
.026 

.0052 

-.a163 
"0165 
"0169 
"0173 
"0176 
-.om1 
-a9190 
-.0209 

"027 
-e0238 

-.03ll 
-.357 
-.a241 
-.0252 
-.0253 
-3263 
-.0281 
-.3300 
-.0304 
-.03h 
-8395 
-SO454 
-3383 
-3360 
-.0389 
"9346 
"0362 
-.0372 
-.0388 
"0398 
-.Oh99 
-e0536 
-.0620 
-.Oh36 

-.3U7 
-.Old7 

-.0&59 
-.OW8 

-.Ch64 
-.CLS8 

-.@I481 
-.C556 
-.of548 
-.0756 

-.e6225 
-.G612 
-.C618 
-.C620 
- m C 6 ~  
-.C658 

- 

.mu 
m m  

-.cml 

- 

-6 9.a5 
-6 

4.01 -6 
2.95 -6 
1.99 -6 
1.01 -6 

-05 -6 
24.62 -6 
19 .g  -6 
14.73 

-6 7.96 
-6 5.89 

-6 9.37 
-6 14.91 

-4 - 4.80 
-6 19.93 

-4 - .25 
-4 - 2.25 

-!I 
1-75 -4 
3.83 

-4 5.68 
-4 7-92 
-4 9.84 
-4 14.68 
-4 19.76 
-!I 24-43 
-4 - .OB 
-4 .88 
-4 1.80 
-4 2.83 
-4 3.88 
-4 5.88 
-4 7.03 
4 9.82 
-4 16.27 
-4 19.67 
-4 24.h8 
-4 - 5.00 
-4 - -17 4 

- 2.08 

- 2.02 -4 
- 4.97 -4 
24-33 -4 
19.58 -4 
14.67 -4 

9.83 -4 
7.83 -4 
5.67 -4 
3.67 -4 
1-03 -4 

Y 3.67 
-L 3.92 
-4 5.9 
4 7.78 
4 9.73 
4 14.63 
-4 19.59 
4 24.h 
-4 - 4.76 

-4 - .C8 
-4 1.92 
-4 4.00 

-!I .@3 

-4 - 2.08 

3.72 
3.61 
3 -46 
3.31 
7.71 
7.71 
7.71 
7.70 
7.58 
7.66 
7.61 
7.54 
7.33 
7.05 

-2.06 
-2.36 
-2.06 
-2.06 
"2.06 
-2.05 
-2.35 
-2.94 
-2.30 
1.95 
1.87 

-00 .30 .%I .30 
.m .00 .00 .oo 
-00 
.o 
.00 
.89 
91 

-91 
91 

-91 
.89 
.89 
.88 
.85 
.62 

1.87 
.77 

1.89 
1.93 
1.69 
1-89 
1.03 
1.87 
1.86 
1.81 
1.i4 
1.66 

2.88 
2.88 
2 .0  
2.87 

2 . e ~  

.2230 
-3831 
-5896 

.XI49 

.a316 

.0243 

.049 
.06@ 
.98M 
.1284 
-3771 
-2312 
.3947 
.5999 

-JJ965 
-.3u 
4015 
-0378 
.0745 
.ll58 
.1633 

.3624 

.2125 

.Boo7 
S616 

.oooo 

.0162 
-0340 
-0543 
,0710 
.1126 
-1620 
.2062 
.3&5 
s 6 0 9  
,8025 

4 9 3 3  
-.0389 
-.KO1 
a 3 8 9  
-0770 
.ll72 
.1636 
-2143 
. 3 a 5  
,5616 

-.Oil92 
.80h 

4 3 6 6  
.m37 
.Oh24 
.e806 
.1208 

2173 
-1654 

.5m 

. ?69  

.80n 
..e949 
4 3 8 6  
.coo24 
.Oh9 
.OB00 

-.alb!C 
-.a821 
-.mi 
-.2053 
-a3013 
-.mss 
-.0145 
-.OU 

-.0186 
-.0262 
-.a373 
-.0521 
-.0901 
- A 2 6  

-0172 
.all5 

-.moa4 
3 3 1 7  

-LC36 
-.a198 
-3299 
-.0387 
-.07u 
-.1312 
-.20m 
-.ooOl 
-.m45 
-.0085 
-.0117 
-.OX33 
"0208 
-a0319 
-0397 
-.0746 
-.1304 
"1999 
-0167 
.0104 

-.ma3 
. 0010 

-.0149 
-.0206 
-e0317 
-.OlrOl 
"0751 
-.1320 
-.2046 
.0178 
.on0 

-.0091 
.MlG 

-.em 
-.e200 
4 9 0 6  
-SO394 
-.c716, 
"1309 
-2030 
.0167 
.@lo1 

-.W98 
. 0 7  

-.om - 

- . 0 6  
-.0075 
-.!lo72 -.00u 
-.3010 
-a019 
-.3021 
-.Jo13 
. m 4  
.017 
.XI18 
.3027 
.0049 
.m98 

-LQ17 
-.!x21 
-.mu 
-.m15 
- . 0 6  
.ooO1 
.0017 
.0022 
.m37 .3070 
-.om1 
.X88 

-.oOOl 
.3ooo 

-.x03 
-.OW5 

.0024 

.3021 

SO31 
.W19 

.0062 .Coo30 
-.0002 
.om1 

.ooO6 

.W25 
-0015 
.W23 
-0029 
.cob3 
.w57 
.w93 

..ooO5 
. O W  

-.0006 
-.coo8 
.coo2 .@xQ 
.ooo8 

-0027 
.COG 
.cola 
.m66 
.@ll1 

- .m2  
-.0006 
..e039 

.Om8 

.(jooo 
- 

.020€ 

.0246 

.0291 
-03,316 
.328C 
.02m 

.0284 

.0283 

-0295 
-0297 
.0310 
-0333 
a9391 

.0051 

.Ob64 

.cob3 

.m9 

.3045 

.ob7 

.a56 

.0050 

.0058 

.m55 

.052 

.cob5 

.0067 .0068 

.0058 

.ma 
LO71 
.0077 
.3083 
,9087 
3397 
.0107 
.Ol l7  
.m93 
.!lo82 
.W80 
.3082 
.GO86 
.m94 
.m99 
.0106 
.Oll5 
-0130 
. o m  
.0101 
.0109 

.'X91 

.c100 

.Cl04 

.0109 

.on1 

.oll2 

.@132 

.-1;4 

.OM2 

.0120 

.rmL 

.Cll6 

.0120 

.0122 - 

- 
cy 

- .Oat  
-.080: 
-.092' 
-.107( 
-.lop 
-.lo& 
-.106: 
-.107: 
-.108i 
"1102 
-.us 
-.1211 
-.137i 
-.157i 
.00& 
.m7c 
.m41 
.m55 
.m55 
.00% 
.3051 
.0051 

.0085 

.0071 

.0w 
-.0n5 

-.0123 
-.011c 

-.Oll€ 
-.3122 
-.WC 
-.013S 
-.3147 
-.0173 
-.0202 
-so238 
-.0205 
-.918k 
-a0191 
-.0191 
-.0201 
-.3215 
-.0220 
-.0240 

-.0316 
- .ow 

-.0369 
-.0?98 
-.0282 
-.C285 
-2283 
-.c3300 
-.C318 
-X327 
-.e336 
"0396 
-.Ch63 
-.C556 
-.03cio 
-.e373 
-.0367 
-.c'371 
-.C381 - 

I 
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TABLE 111 - AEROIJYIdldiIC CHARACTERISTICS OF THE KJMPL3X'E 

MODEL AT M = 6.86; R = 343,000 - Continued 

Eody-axls data 

(b) iH = 0 

- 

ee 
iY 

-4 
-4 
-I 
-b 
-4 
-I 
-4 
-4 
-L 
-4 
-b 
-4 
-b 
-4 
-4 
-4 
-4 
-1 
-b 
4 
-4 
-b 
-b 
-4 
-b 
-4 
-b 
-2 
-2 
-2 
-7 
-2 
-2 
-2 
-7 
-2 
-2 
-2 
3 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
2 
-2 
-2 
-2 
-2 
-2 

- 

- 

- 

" 

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 

1 
1 

I 
I 
I 
I 
I 

1 

1 
1 

I 

1 
1 

- 

a 
deg. 

6.C1 
7.84 
9.84 
14.69 
19.60 
21r.52 - .02 

1.e8 
-92 

3.84 
2.86 

5.53 
7.e4 

14.70 
9.@2 

19.64 

- .02 
24.48 

1.08 
2.04 
3.05 
4.01 
6.03 
7.93 
9.93 

19.93 
14.89 

- 5.98 - 1.95 - .l3 
1.87 
3.92 
5.62 
7.e7 
9.73 

1L.76 
19.59 
2L.U - .10 
1.00 
1.93 
2.98 
L O O  
5.83 
8.15 

14. 73 
9.75 

19.57 

- 4.92 
21r.40 

- 2.08 
1.67 

.08 

3.92 
5.83 

9.83 
7.75 

14.58 
19.33 
21r.33 - 1r.97 - 2.08 

- 

- 

deg. 
P 
- 
2.e~ 
2.65 
2.83 
2.76 
2.66 
2.53 

3.84 
3.64 
3.85 
3.84 
3.62 
3.61 
3.78 
3.67 
3.53 
3.32 
7.78 
7.58 
7.17 
7.76 
7.75 
7.72 
7.67 
7 . a  
7.40 

-2.01 
7.17 

-2.02 
-2.02 
-2.02 
-2.02 
-2.01 
-2 .oo 
-2 .00 
4-95  
-1.93 
-1.82 .00 

.oo .oo 

.oo .00 .00 .oo .00 

.W 

.W 

.93 

.00 

.95 

.95 

.95 

.95 

.93 

.93 

.93 .go 

.87 

1.93 
.82 

1.93 

3.e4 

- 

CN 

.16n 

.1191 

"2156 
.:682 
.567C 
.GlCS 
.m12 
.O18E 
.e381 
-0571 
8772 
.ll7c 
.166c 
-2197 

.586S 

.?7& 

.G3U 

.c024 

.c2u 

.Ob31 
,0636 
.083C 
.1270 
-1730 
.230@ 
-3915 
.59n 

"0924 
-.e383 . 0310 
,0773 
.OUl 

-1175 

.2112 
-1634 

.363b 
-5637 
.Do3b 
-.0014 
.015E 
.0321 
-0523 
.0689 
,1105 
.1611 
.2053 

.5528 

.35& 

.7981 
..0926 
-a0372 
.OW1 
.0381 
-0767 
.1168 
.16h6 
-2133 
,3622 
.55P 
.7995 

- 

..0891 
42371 - 

cm - 
-.c202 
-.C313 
-.3& 
-.07&J 
"1339 
-.2068 

.coo2 
-.cy)42 
-.co88 
-.0126 
"0137 
-.on2 
"0319 
-.Ob29 
-.OB10 
-.1385 
-.2087 
-.COO9 
-.0057 
-.0107 
-.0139 
-.0176 
-.0256 
-.0357 
-.C504 
-.oem 
-.1432 

.0171 

.on0 

-.0088 
.GO19 

-.0136 
-.019L 
-.OW2 

-.0742 
-.0388 

-.201r2 
-.1313 

-.ox3 
-.mu 
-.we0 
-.0107 
-.0131 
-.0207 
-.03U 
-SO390 

-.1292 
-a0737 

-.1982 
.0172 

.a12 

.0106 

-.oo88 
-e0143 

-.0312 
-.02C6 

-.0390 
"0739 
-.1310 
-2032 
. o w  
.mgo - 

c1 

. W 6  

.c021 

.m35 

.@x55 
-0076 

- .m4 
. O U 5  
-.0031r 
.ooo4 

-.om7 
-.om9 
-.OW3 
. m 9  
.ml5 
.0028 
.Wh8 
-0127 

-.Goo7 
- . m 9  
-.w10 
-.coo4 
.W25 
.0013 

.Om8 

.COP3 
. .co3lI 
.me9 

-.0019 
-.0023 
-.COl5 
-.!X16 
-.coo7 
-.ooo8 
-.oOOl 
.0012 
.W17 
.W51 

-.ooo8 
-0079 

-.0018 
4 0 1 7  
-.0020 
4 0 2 9  
-/X25 
.oooh 

-.Wll 
.OW2 
.w33 .006l 
.ow7 
.oooo 
.WO6 
.!X15 
.OD14 

.0018 

.0012 

.W32 

.m55 

.W69 

..0016 
.0102 

4 0 1 5  

- 

- 

cn 
. o m  
-0127 
.0123 

-0176 
. c m  
.0221 
.01h7 
.OlW 
. o w  
.ClU 
-0147 

. O F 2  

.0154 

.Cl58 

.0189 
a0233 
-0307 

.0223 

.0218 

.0228 

.0224 

.02@ 

.C231 

.021r6 
-0270 
.0322 
.C398 
.0011 
.ooo7 
.0014 
.Coo6 
.0009 

.W16 

.0012 

.GO17 

.w10 

..0012 
.OW2 

-0035 
.oo35 
,0035 
.0036 
.m37 

.W& 

.W@ 

.Cob6 

.m50 
-0057 .0062 
.W56 
.OOL9 
.w47 
.m49 
.m50 
.a357 
.m59 
.WE0 
.W68 
.We0 
.C097 
.w73 
.W68 

- c, - 
-.0392 
-.Oh05 
-.ow6 
-.e479 
-.0560 
-.0678 
-.C532 
-a539 
-.OSLO 
-.C530 
-.OS44 
-.0560 
-.OS81 
-.0605 
-.0701 
-.Of334 
-.0996 
-.0966 
-.0969 
"0971 
"0979 

-.lo15 
"0993, 

-.lo61 
-.1116 
-.1295 
-.En1 
.OlU 
.0117 
.0107 
.on8 
.c114 
.0116 
.0117 
.0124 

-0181 
.0152 

.0220 
-.0052 
-.Lu)66 
-.0059 
-.0069 
-.0074 

-.00go -.oom 
-.0095 
-.0107 
-.0129 

"0157 
-.0158 

-a0135 
-.om 
-.0142 
-.om 
-.0166 
"0175 
-.0176 
"0207 

-.0289 
-.0236 
-.0230 

-.02&7 

- 

-2 

- 1.92 -2 
- 5.01 -2 

211.44 -2 
19.i3 -2 
l4.@3 -2 

9.78 -2 
7.76 -2 
5.93 -2 
3.22 -2 
1.97 -2 

-03 

-2 1-63 
-2 - .oo 

-2 3.92 
-2 5.93 
-2 7.93 
-2 9.83 
-2 14.69 
-2 19.69 
-2 21r.28 
-2 .m 
-2 2.02 
-2 2.98 
-2 3.93 
-2 5.64 
-2 7.82 
-2 

14.85 -2 
9.80 

2h.74 -2 
19.50 -2 
lk.99 -2 

9.93 -2 
7.91 -2 
6.06 -2 
4.04 -2 
3.05 -2 
2.07 -2 
1.01 -2 

.03 -2 
21r.50 -2 
19.69 -2 

0 - 5.98 
0 - 1.95 
0 - -13 
o 1 . e ~  
0 3.92 
0 5.82 
o 7.e7 
0 9.73 
0 14.76 
0 19-59 
0 24.42 
0 .oo 
0 .oo 
0 .01 

0 1.98 
0 .96 

0 3.83 
0 2.83 

0 4.88 
0 h.93 
0 9.83 

B 
deg . 
1.9h 
1.93 
1.93 
1.92 
1.91 
1.90 
1.86 
1.79 
1.71 
2.91 
2.92 
2.92 
2.92 
2.91 

2.e9 
2.91 

2.88 
2.81 
2.71 
2.59 
3.89 
3.89 
3.89 
3.89 
3.87 
3.85 

3.73 
3.83 

3.38 
3.59 

7.85 
7.85 
7.83 
7.83 
7.82 
7.79 
7.79 
7.68 
7.h8 
7.21 
6.91 
-1 97 
-1 a 96 
-1.99 
-1.99 
-1.98 
-1.98 
4-91 
J.96 
4.91 
L 8 5  
L 7 8  

-01 
.oo 
.oo .01 
.01 
.01 

.01 

.01 

.oo 

.01 

- 

2676 -.0757 
e5647 -2230 
.Do91 -.2060 

.0393 

-.0313  .1702 
"0206 .1196 
-e0131 -0787 
-.0119 .0588 
-.@X7 

-3816 "0795 
.2217 -.Ob20 

-5865 "1364 
-8375 "-2072 
.0037  -.OW3 
.0230 -.0054 
-0447 -.0397 
.06U -.e129 
.0838 -.0166 
.12h9 

"0347  .1752 
-.0240 

-so135 ~0743 
-.COO2 -0366 

.I3318 m.0019 

.Oll9 ..Ob17 

.C176 d96J-1 
--lh82 a6398 
-.lo63 .5972 
-.0640 .3905 
"0361 -2293 

.1597 -.0288 
J l U  "0193 

-2103 "0383 
-3595 -.0731r 
,5586  -a1314 

4 0 4 6  -e0002 
.7987 -.201r2 

..0013 -.0005 

..0002 -.ooo4 
.0065 -.OOh7 
-0247 -a0389 
.Oh21 -.0123 
-0579 -.0146 
-0765 -mol72 
-0959 -a0172 
-2152 -.Ob03 

c1 

-.colt 
-.coo8 
-.I2016 

-.w10 
-.cw3 

. O W C  
-.0012 
-.oo45 
-.007@ 

.OW7 
-.00oc 
-.OC17 
-.ma 
.wo1 
-.0001 

.0003 

.0038 

.0018 

.ma 

.01u 
-.0014 
-.0015 
-.0017 
-.No19 
-.oool 
.coot 
.OW6 
.0013 
,0325 

-.OW8 
.a394 

-a0009 
-.Go12 
-03"3 
-dol5  
.m9 
.0018 
.COO8 
.W32 
.WW 

-.0028 
.0134 

-.0032 

-.oo33 
-.oo3b 

-.m24 
-.0016 
-.0019 

.ooo8 

.ooolr 
.GO32 
.w49 
.0005 
.ooO1 
-.oolO 

.ooo7 

.OO07 

.W18 
-0026 

.W27 

.ooo8 

- - Cn 

.W61 

.OM 

.0070 

.m73 

.c072 

.0073 

.c088 

.0105 

.0127 

.WE2 

.c0b0 

.0078 

.0081 

.0082 

.W82 

.W82 

.m84 

.0102 
-0125 
.0162 
.0x7 

.0100 

.0106 

.01c4 

.0112 

.0113 

.0110 

. o w  

.0178 

.0x3 

.0161 
-0163 
-0167 
.0170 
-0173 
.01e4 
"X93 
.0213 

-0330 
.0262 

-.ma 
-0364 

-.0022 
-.mu 
-5019 
-.oo21 
-.0020 
-.0017 
-.0x6 
-.W28 
-.WU 
-.oo59 .oooo 
-.k07 
. m 5  

. m 3  

.0005 
-0006 
.w06 
.0008 
.k02 
.0003 

cy - 
-.0222 
-.0240 
-.C253 
-.c260 
-.0266 
-.0274 
-.0321r 
-.0382 
-.Ob53 

-.C321 
-.0310 

-.0320 
-.0330 

-.03b 
-.0330 

-.OS51 
"0357 
-.0w5 
-.Ob92 
-.055Q 
-.048& 
"0475 
-.Oh78 
- e 0 4 8 5  
-.C502 
-.0512 
-0535 
-.0630 
-0749 
-.0926 
"0877 
-.0880 
-.OB99 
-.0w2 
-.0923 
-a0947 
-.098l 
-.lo56 
-.1206 
-.1422 
-.1544 

.0180 

.017h 

.0151 

.0166 

-0173 
-0179 

.0176 

.01e6 

.0221 

-0292 
.0254 

.0w1 

.m1 
-.0027 .ww 
-.ooo3 
-.m4 
-.ooo7 
-.0009 
-.W16 
-.W36 - 
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TABLE I11 - AEROEYIIILIC  CHARACTERISTICS OF THE COMPLETE 

MODEL AT M = 6.86; R = 343,000 - Continued 
Body-axis data 

(b) iI1 0 

- 
ee 
i l  

7 
r 
C 
C 
( 
C 
C 
C 
C 
C 

C 
C 

C 
C 
C 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

- 
II 

deg . 
TE;7E 

19.75 

- 5.00 
24.M 

- 2.00 
.w 
.OE 
.98 

1.67 
2.38 
3 .Jo 
3.88 
3.92 
ll.95 
5.83 
7.75 
9.81 
9.83 
14. 58 
14.95 
14.95 
19.58 
19-55 
24.Q 

- 4.97 
24.48 

- 2.05 
.03 

1.13 
.10 

1.72 
1.95 

3.68 
2.90 

3.96 
4.90 

5.76 
5.38 

7.81 
9.65 

14.65 
9.92 

14.76 
14.8h 
19.56 
19.82 
2h.U 
24.52 . h.93 - 2.83 

1.83 
.08 

2.03 
2.93 
h.00 
h.0h 
5.02 
5-07 
6.31 
6.39 
6.86 
7.84 

- 
deg 

B 

-su: 
.0: 
.0: .9 
.9! 
.9 
.9! 
.9! 
.9! 
.9! 
.9! 
.9! 
.% 
.9! 
.9! 
.9l 
-91 
-9; 
.9t 
.9t 

-9: 
. 9t 

.E( 

.9: 

.x 
1.97 
1.9f 
1.9f 

1.9€ 
l.9€ 

1.96 
l.9€ 
1.9E 
l.% 
l.9E 
1-97 
1.96 
1.97 
1.96 
1.95 
1.95 
1.4 
1.90 
1.95 

1.83 
1.85 

1.76 
1.76 
2.95 
2.95 
2.96 
2.96 
2.97 
2.96 

2.96 
2.96 

2.95 
2.95 
2.94 
2.95 

2.94 
2.94 
- 

- 

r- 
1 
1 
7 '  
9 '  
? 
? .  
9 
9 
? 
? 
? 
? 
> 
> 
3 
3 
! 
i 
> 
I 

I 
I .  

1 -  
I 
i -  
i 
I 
I 
I 
I 
I 

, -  

- 

% 

.765; 

.573! 

-.092t 
-.0375 

-.MlS 
.XI21 

.m?l 

.0391 

.03U 

.Ob92 

.0671 

.os41 

.0785 

.11& 

.1651 

.21u 

.2022 

.3621 

.361t 

.5557 

.3 620 

.5&3 
-7965 

4 8 8 7  
-.a360 

..x12 
. 0 3 8  

.066  

.0271 

.Ob35 

.Oh55 

.0809 

.loo2 

.0639 

.ll96 

.0830 

.1649 

.2151 

.3607 
-2197 

.3389 

.3m5 

.5382 
-5572 

J 9 5 3  

,.3943 
.7 513 

,e0033 
.03m 

.Oh09 

.017h 

.w42 

.a767 

.OU4 

.OS13 

.0622 

.0723 .ues 

.0970 

.1652 

.ala3 

c, 
=mE 
-.13U 
-2021 

.OlOl 

.317C 

-.m7 
.001c 

-.a955 
-.a986 
-.G99E 
-.0131 
-.3154 
-.Olh7 
-.0169 
-.3200 
-.0305 
-.OS94 
-.3392 
-so733 
-.0752 
-.0762 
-.129h 
-.1323 
-.?XI8 
-.?OU 
-0173 
. o m  

-.mu 
.0015 

-e0056 
-.go82 
-.om2 
-.013b 
-.0131 
-.0147 
-.0157 
-.X69 
-.0185 
..0284 
4 3 7 6  
-3392 
4 7 1 7  
4 7 3 5  
-.0756 
4 2 0 5  
4 2 8 2  
-.?a07 
-.l995 
.0172 
.0105 
,0012 
-.mm 
..0390 
..0122 
..om 
e.0138 
-.0161 

..0198 

4 2 4 7  
..0289 

..0155 

..0186 

C1 
-3TZ 

.003. 

.O& 

-.OX: .z)o(x 
-.OW! 
-.001: 
.m: 

-.om! -.001! 

-.m11 
-.01! 
.m: 
-.001! 

-.m: 
- L O 1 1  

-.m1 
.oooI  
.W1! 
. o t  .ooo: 
J031 
.m2: 
336: .a0061 
-.001; 
.300: 

-.mu .ooo: 
-.301€ 

.WE 

-.WS 
.om1 

-.331E 

-.SI32 
-.Cola 
-.ma 
-.0005 
- .m2 

-.On 
. m 2  

-.clog0 .W17 

.XQ1 

.SI43 
-.os7 

.0081 

- . o 2  
.ooolr 

-.go15 
-.XI16 
-.W09 

. 020  

-.0019 
-0023 

.W18 

.0007 

.w12 

- .m3 
.m10 

.m35 
- .m7 

c, 
m 
- . 0 0 0 1  
-.a911 
.01; 

.001: 

.x12 

.rn! 

.m! 

.m5 

.m1: 

.0011 

.mu 

.m11 

.WE 

.cx)1: 

.W17 

.001C 

.0013 

.015 

.W13 

.DO12 

.W26 

.SO20 

.m37 

.0026 

.%I31 

.m28 

.W22 

.0023 

.W26 

.a028 

.W28 

.SI28 

.W29 

.002h 
,3029 

.rx)3l 

.0029 

.0029 

.W28 

. 0 2 4  

. a 3 9  

.W24 

.XI29 

.m51 

.m35 .0068 

.0so . 0043 

.m42 

.mu 

.m44 

.Mh2 

.m42 

.mu 

.Wh2 

.m45 

.00u 

.0044 

.mu 

. mho 

.Ob 

cy 
=mzi 
-.003i 
- .KIM 
-.0101 
-.om 
-.G994 

-.0094 

-.0101 
-.Go95 

-.m95 
-.0098 
-.0105 
-.0110 
-.!X15 

-.0116 
-.0123 
-.0138 
-3146 

-.01n 
-.Dl68 

-.02ll 
"0212 

-.0182 
"0259 

-.om 
-.0178 
-.01g 
-.!I169 

-.0181 
-.'X91 

-.0190 
-.0198 

- d l 9 4  
-dl194 

-.0198 
-.0204 

-.32ll 
-.0203 

- 3 2 1 2  
-.026l 

-.3256 
-.0252 

-.0292 
-.0311 

- 4 7 6  
-.a366 
-.3728 
-.0235 
-.32& 
-.3250 
-.0294 
"0297 
-.0265 
-e3307 
-.0312 
"0319 
-3319 
-.0269 
-.3324 
-"I273 

-.m9e 

-.3ll5 

- 

- 
i l  
lei 
7 

c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

D 

deg . 
"6 

8.8t 
9.8! 
9.91 

14.77 
14.71 
14.z 
19.65 
19.81 

24.68 
24-53 

.35 
1.36 

3-24 
2.31 

4.31 
6.27 
6.87 
8.18 
8.81 

10.23 
llr.78 
20.07 
24.80 

1.W 
.00 

3.37 
2.3h 

4.32 
5-25 
8.19 
6.27 

10.25 
12 .LC 
Lh.18 
16.12 
L8.07 
19.95 
!4.96 

.30 
1.19 

3.25 
2.26 

5.31 
h.23 

6.19 
8.20 
10.21 
12.25 
14.18 
16.1h 
18.09 
!O.C6 
!5.00 
1.3h 

.33 

2-93 
3.33 
4.32 
5.31 
6.32 
8.23 - 

- 
B 

- 2 3  
deg . 
2.91 
2.92 
2.93 
2.85 
2.82 

2.77 
2.81 

2 -72 
2.64 

3.95 
2.58 

3.95 
3.95 

3.95 
3.95 

3.93 
3.9h 

3.92 
3.91 

3 -81 

3.43 
3.63 

4.94 
h.94 
4. 91r 
4.94 
4. 93 
4.91 
4.9 
4.68 
h.85 
h.81 
h.76 
4.72 
4.65 
4. 69 
4.42 
5.93 
5.93 
5.92 
5.91 
5.90 
5.90 
5.89 
5.86 
5.83 
5-76 
5.7h 
5-65 
5-55 
5.h7 
5.22 
1.90 
7.90 
7.88 
7 . a  
7.87 
7.86 

7.80 

3.e9 

7.e4 
- 

c, 
m 

a511 
.21u 
.178! 

.376 
-367: 

.373! 
569 

S 8 8 1  
.eo81 :8& 
,0125 
.037t 
.057i 

-0942 
.om1 

.ll85 
A 0 1  
.1661 
-1895 

. 5m 

.3452 

-7737 
-.002l 
-.mx 
.0145 
.027i 
-0562 

. l l l 5  

.073t 

.15& 

.2162 
-2735 
.33u 
-3852 
.4m 
-5653 
.E056 
. m 3  
.Oll9 
.0263 
.Oh68 
.0663 
.ow2 
-1616 
.I133 

"2175 
-2769 
.3U3 
-4223 
-5063 
-5951 
.83 95 .00& 
.@207 
.Ob52 
-0663 
.0820 
.lo68 
.lo78 
-1523 - 

%I 

=Xm 
-.03h: 
-.a95 
-.039i 

-.07& 
-.07U 

-.131€ 
-.0752 

-.?Oh1 
-.l302 

-19& 
-.00lO 

-.W90 
-.0052 

-.Oll9 
"0139 

-.02&3 
-.0202 

-.C29h 

-.0762 
-.CLW 

-.1323 
-.2004 
-.0016 
-.0055 
-.W88 
-.om3 
-.0193 
-.0165 
-.om 
-.33ll 
-.0417 
"CSU 
-.0713 
-.0882 
-.lo94 
-.1344 
-.2045 
-.0017 
-.0055 
-.m90 
- . O W  
- . O l Y  
-.0177 
-.0212 
-.03ll 
-.Oh25 
-.OS48 
-.0704 
-.0892 
-.no4 
4 3 4 9  
-.ZOO6 
m.0020 
-a0063 
-.0101 
-.0134 
-.0160 
"0192 
-.0238 
-SOU 

-.c34a 

- 

C l  

..oolt 

- . m 2  
.003 L 
.W? 5 

-.0011 
-.CY315 

.mu2 

. m 9  

.ma5 
:%l 
. 0 7  
. 0010 
-.000h 
-.X116 
.0021 
.0028 
.0035 .KW 
.(;oh9 
.Do24 

.X23  

.m57 

.W8 

.0018 

.m10 

.0013 
-.%?I4 
.0005 
.W11 
.2015 
.w12 

-0045 
.0028 

.W23 

.W29 

.WSb 

.0125 

.a020 

.W2& 

.0017 

. m 5  
-0032 
.W38 
.mas 
.0016 
-0016 
.0022 
.003h 
e0017  
.w39 
.ooa 
.0124 

. m 5  

.0003 

. .m9 

..oOOl 
.a018 

8 0 1 9  
.0023 

.0032 - 

c, 
m 
.W&: 
.mL: 
.mu 
.m5 
.m6: 

.'x)?: 

.006: 

.We: 

.010! 

.ox 
.w5: 
.w5: 
.00St 
.005: 
.w5c 
.w5c 
.w5: 
.w5c 
.Lv5: 

.m5c 

.GO?i 

-0161 
.01oe 

.0071 

.w7: 
-0073 
.0071. 
.m74 
.a971 .KT€ 
.WiE 

.WEE 

.0101 
,0105 

.01u 

.0123 

.0210 

.0085 

-0087 
.Go87 

.w91 

.W8E 

.009lr 

.GO85 

.co9h 

.m99 

.0109 

. o m  

.0142 

.0169 
-0195 
.0248 
-0113 
-0116 
.0117 
.ox1 
.0126 
.0131 
.0123 
.0132 

m a c  

cy 
-.ogaE 
-so333 
-.0285 
-.033S 

-.OUO 
-.0331 

-a397 
-so397 

-.0514 
-.Ob75 

-so395 
"0638 

-.0387 
-.0387 

-8393  
- . O W  
-.0420 
-.CUh 

-.Ob36 
-.Ch30 

-.CIA2 
-.0518 

-.0764 
-.06l5 

-.Oh52 
-.0b9 

-.Ob57 
-.Ob50 
"0466 
-.0472 
-.0n0 

- .m3 
-.05n 
- . O m  
-.0570 
-.0717 
"0195 
"0969 
"0593 
-.OS95 
-.0m5 
-.06l& 
-.06ll 
-.06l8 
-.0630 

"0685 
-.0671 

-.0729 
-.0?8l 
-.OS55 
-.e920 

-2175 
-.lo07 

-.0769 
-.C??9 

-.0798 
-so792 

-.Os05 
-.OB23 
-.OS59 
-.0874 

-.OS27 

- 
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TABLE I11 - AERODYNfi!IC  CHAFUCTERISTICS OF THE COMPLmE 

MODEL AT Y = 6.861 R = 343,000 - Continued 

BXly&S data 

(b) 1~ = 0 

- 
t 
ei 

C 
C 
C 
C 
C 
C 
a 
a 
C 
C 
C 
0 
a 
a 
a 
a 
a 
0 
0 
0 
0 
0 
0 
0 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 - 

- 
a 

deg. 

12.32 
14.36 

16.31 
18.25 
18.45 
20.21 
20.24 

.w 
1.28 
2.35 
3.26 
4.26 
5.08 

8.U 
6.W 

1o.u 
12.u 
14.U 
16.35 
18.36 
z0.39 
23-25 
-5.00 
-2.08 - .12 
1.i5 
3.88 
5.77 

9.73 
7.72 

14.58 
19-63 
!4.33 - -07 

.77 
1.93 

3.88 
2.93 

5.77 

9.72 
7.85 

.4.a 

.9.& 
'4.50 
6-07 
2.07 
* -13 

3.88 
1.80 

5.75 
7.72 

10.03 
L4.78 
19.73 
!4.57 
4 - 9 7  
-2.15 - -13 
1.95 
4.02 

itz? 
16.1e 

- 
deg 
B 

7.6' 
7.7: 

7.5! 

7.9 
7.9 

7.3: 
7.3: 
7.2: 
7.2f 
9.0; 
9.8( 

9.81 
9.0: 

9.8: 
9.8 
9.7f 
9.71 

9-51 
9.65 

9-41 
9.31 
9.2L 
9.1C 

4-92  
-1.91 
-1.95 
-L9L 
-1.9b 

-1.92 
-1.93 

-1.91 
-1.86 
-1.79 
-1.71 .00 .00 
.00 .oo 

.oo .00 .00 

.oo 

.OO 

.00 .30 
1.03 

1.03 
1.03 

1.03 
1.03 

1.03 
1.02 
1.01 
1.E 

.91 

2.01 
.93 

2.02 

2.02 
2.02 

2.02 

- 

8.es 

- 
c, - 

.2091 
-2  755 
.3395 .la& 
.U53 
.4901 
-515C 
.co81 
.57% 
"0001 
.0103 
-0326 

. O W  
-0905 
. l l4 t  

-2171 
.2832 

.om 

. w  

.394  . 4005 

.)re39 
-5771 

"0916 
.m94 

"0392 

.!3386 

.COO8 

-0758 .ll66 
. l a 2  
.2105 
.3588 
s.549 
.793? 
,.GO12 
-0172 
-0372 
.0551 
-0747 
.1138 
. l a5  
.2121 
.3667 

.a121 
S686 

.OB76 
-0346 

~3388 
.0037 

.0782 
-1172 
.1637 
.2125 
,3587 
e5521 
.78Eh 
.a0916 *.0m 
..ow2 
.07& 
.03i4 

- 
c, 

-.Oh81 
-.0604 
--07@ 
-.0939 
"0919 
-.1149 
-.ll2b 
"1365 
-a1387 
-.0025 
-a0067 
-.on2 
-.ow 
"0179 
-.0208 
-a0259 
"0377 
-a0513 
-so645 
-.0780 
-SO934 
-.I231 
"-1359 
-.1931 
.01n 
-0115 

-.ma7 
.0014 

-.'X36 
-.0202 
-.0296 
"0397 
-.07la 
-.I208 
"2037 
-.OW1 
4 0 3 6  
-.ma3 
-.0l.l3 
m.0130 
-.0209 
-e0319 
4 3 9 9  
-e0754 
4 3 2 1  
m.2032 
-0172 
. O W  
.'X17 
4 0 7 6  
4 3 " &  
.a0192 

-e0380 
8.0290 

-.0714 
-.1286 
4 9 9 8  

.on2 
-3169 

.0022 
4 0 7 2  
-.0123 

- 

- 

- 
CZ - 

.0031 

.002: 

.WSl 

.005C 

.WOi 

.00& 

.colt 

.004t 

.m95 
-.mt 
-.000: -.coo: 
- .ooo5  
.0015 
.0015 
.oooL 
.0025 
.w2t 
.002E 
.009b 

.004c 

.0025 

.0078 

-.CY315 
-.coL2 
-.0021 

-.ox4 
-.'x)23 

-.0017 
-.GO20 
-.00lh 

.ow4 

.OOO6 

.0021 .0050 
-.Wll 
.o 

-.0021 
-.022 
-.GO15 -." 
-.0005 
-.0015 
-a0013 

.m45 

.0016 

.KO5 
-.'X115 
-.OW6 
-.0014 
.0004 

4 0 0 6  .oooo 
.ow4 
.0022 
-0032 

.awl 

.OO& 

-.0015 
-so013 

-a0016 
- .ma 

- 
Cn 

.6isI 
.016C 
.0186 
.0202 
,0206 
.0230 
.0232 
-0255 
.on9 
. o m  
.0156 

.0165 

.0161 

e0179 
.0171 

-0174 
.O184 
.0204 
-0227 
,0245 
.0256 
.0288 
.0319 
.0380 
..ma 
4 0 5 9  
4050 
,.OS6 ..corn 
..W@ 
,.0059 
,.ax9 
,a3076 
,.oJ93 
.0116 
.CY331 
. 0 3 l  

.w33 
,0031 

.0034 

.0034 

.0038 
,0039 
.WU 
.0048 
.m54 
.0020 
.0021 
.0020 
-0019 
,0020 
,0020 

4 0 2 4  
,0021 

d Q 2 5  
,4023 
,.W19 
. .W6 
..0006 
..mil 
,.OW6 
,.0007 

c, - 
-.093( 
-.1M 
-.lo55 
-.1121 
-.1145 
-.121c 
-.121: 
-.130t 
-.129t 
-.0981 
-a0995 
-.1Wi 
-.102: 
4 0 3 c  
4045 
-.lo65 
411: 
-.ll8E 
-.1251 
"1305 
4 3 7 5  
-.1463 
-.158C 
-.le02 
.023t 

.321c 

.0226 

.0201, 

.oat  

3235 
.0225 

-0279 
-3243 

-9318 
.036l 

.3013 

.go17 

.0015 

.w22 
e3019 
A016 
.0022 
.W16 
do19 

..ow9 
.m11 
..0048 
..oCh6 
..W51 
,.W56 
..0058 
,.a359 

..006€ -0063 

..0081 
-.Om 
-.0148 
-a0143 
*a0139 
m.0130 
..OlWI 
..OlW - 

- 
I! 
q 
1 

i 
: 
i 

2 
2 

2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
4 
fl 
4 
4 
4 
4 
Ir 
4 
Ir 
4 
!I 
i 
i 
i 
I 

I: 
4 
4 
4 
4 

4 
4 

4 
4 - 

a 
deg 
5.7( 
7.0: 
9.81 

14.61 
19.6: 

- L O !  
24.k 

- 1.7! .l 
2.M 
3.71 
5.9: 

- 

7.a~ 
9.a~ 

14.7' 
19.61 
24.u - .1c 
1.M 
1.92 

3.91 
2.9L 

6.31 
7.9: 
9.75 
14. 7E 
19.64 
24-53 
.02 
.93 

1.94 

4.04 
2.86 

6.01 

. 4.90 
7.86 

. 2.12 - -15 
3.85 
1.95 

7.77 
5.82 

9.73 
14.58 
19.51 

s .08 
24-36 

1-93 
.78 

3.90 
2.90 

5.88 
7.75 

14.71 
9.m 

19.65 
24.u - 4.92 . 2.08 .00 
1.92 
3.92 - 

- 
deg 

B 

2.0: 
2.M 

1.9! 
2 .I 

l.8! 

3 .a 
1.8: 

3.01 
3.0: 

3 .a 
3 .o: 
2.9! 
2.9f 
2-91 
2-51 
2 .a1 
2.71 
4.X 
3.95 

3.95 
3.91 

3.91 
3.95 

3.9t 
3.94 

3.72 
3.85 

3.53 
7.96 
7.96 
7.96 
7.95 
7.93 
7.90 
7.87 
1.89 
1.89 
1.90 
1.90 
1. 90 
1.88 
1.87 
1.86 
1.81 
1.74 
1.66 
.W 

.00 .(x) 

.oo 

.oo .W .30 

.W 
. .w 
.w .(X) 

1.07 
1.00 

1.06 
1.06 

1.07 

- 

- 

c, 
.ll4f 
.15& 
.205 
.352C 
.5&5 
.779t 

4 9 3 5  
-.0371 
.WlC 

"3781 
.039i 

.US5 .la5 

.2162 

.368c 
5 6 9  .80n 

.Dl98 

.wla 

.0581 
-0389 

so765 .lla 
.1686 
.2172 
.3785 
-5829 
-8307 

.0254 

. O U I  

.08@ 
,0636 

-1759 
e1272 

.0899 

.9374 
'.a012 
.0402 
-0772 
a162 
-1598 
2 1 2 5  
,3629 

.796l 
-5569 

. m 9  

.0208 
m0396 
.0588 
-0783 
.1200 
,1664 

.3666 
2135 

.e128 

.56l3 

,.0916 
,.0380 
.0018 

-0766 
.0400 

~ 

- 

c1 

-.001: 
-.rx)21 

-.ooo: 
.001! 
.0031 
.0065 

-.OW1 
-.WU 

-.002t 
-dm17 

-.GO3c 
-.002: 
-.MU 
-.W13 
-.mil 

.002? 

.m57 

-.tx)14 
-.0013 

-.0015 
-.w11 
-.0018 
-.mu 
-.0032 

-.0024 
-.0021 

. m 9  

-.ooo8 
.0058 

-.0010 
-.GO21 
-.a323 
-.0034 
-.GO22 
-.GO30 

-.OOO5 
.OW6 

-.ow7 
-.m7 
.m02 .oooo 

-.0302 

.0017 

.w11 

- 

.w24 
-.COO19 
.00Y 

-.GO30 -.oofcl 
..mu 
q.0035 
..0048 
-.0054 

-a0052 
-.mu 
-a0036 
-.0004 
.w55 
.m34 
.0032 
-0032 
.0033 - 

c, 
-.m -.001 
-.001. 
-.o, .ooo: 
.001: .000: .ooo: 
.m: 
.m: 

.OW: .ow: 
-.Om: 
-.o: 

. 0 0 0 1  

.002: 

.cob! 

.001! 

.m21 

.002: 

.001; 

.XI25 

.W1! 

.302: 

.W2C 

.W65 

.mu 

. o m  
,0065 
.30M 
.m6e 
.0070 
.0074 
.COB3 

..0104 
-0086 

-0099 ..0090 
4 0 9 5  
..0098 
-.0103 
..0102 
..Ol05 
..OX7 
..Ol48 
,a0177 
dO66 
,.0067 
,4066 
,a0069 
8.0071 
,43375 

-.me3 
.0080 

4 0 9 3  
-.0102 
..Oll4 
40.53 
-.005l 
- a 0 0 5 1  
4 Q 5 1  
..COS4 

- CY 
- 
-.014! 
-.315: 

-.014! 
-.Dl& 

-.')a: "023; 

-.018j 
-.019f 

-.om 
-.O19f 

-.022: 
-.022c 
"0225 
-.023( 
-.0281 
-.034i 
-.Oh23 
-n039 
-.035t 
-a362 

-.0361 
-e0358 

-.0383 
-a393 
-.0w3 
-.Oh94 
-a593 
-.07u 
"0727 
"0731 
"079 
-a755 
"0766 
-.0m2 
-.0832 
e0297 

.029 
-0273 

-3276 
-0263 

.0284 
-0293 
a3307 
.OS& 

-0437 
.0388 

.W78 

.0066 

.0061 
-0071 

.g081 
-0072 

.0086 

.ma2 

.a357 

.3085 

.W86 

.mil 
,0001 

-.0008 
-.w15 
"rnlll 



20 

U 
deg. 

5 .a. 
7.8. 
9.9: 

19.7 
14.9: 

- 4.9: 
24.9 

- 2.0 - . l l  
1.7' 
4.0: 
5.64 
7.0: 

14.7f 
9.71 

19.62 
24.k 
' 4.9f . 2.a 
.a 

1.92 
3.92 
5.6t 
7.6t 
9.9: 

14.65 
19.77 
24 -53 

.1c 
1.N 
1.93 
2.98 
3.94 
6.01 
7.92 

14.78 
9.79 

19 -66 
24.53 .a? 
1.95 

.96 

3.96 
2.96 

5.94 
8.00 
9.93 

u1.9lr 
19.93 
?4.69 
4.88 
2 .lo .x2 
1.85 
3.97 
5.88 

9.73 
7.77 

L4.54 
L9.59 
!4.53 
5.00 
2.00 

- 

- 

- 

" 

3 
3 
2 
2 
5 
I 
2 
7 
9 
1 
? 
3 
3 
5 
5 
L 
3 
3 
1 
1 
! 

3 r 
I 
1 :  

1 :  
1 1  
I 1  
I 1  

I 
I 

I 
1 

I ,  

, ,  

' .  
' .  

I 
8 1  

! 
, 
I 

I 
I 
i 
i 

-1 
i 

-1 
-1 

-1 
-3 

-1 
-1 
-1 

-1 
-1 

-1 

- 
B 
aeg. 

1.07 
1.06 
1.07 1.a 
1.03 

.99 
2.05 
2.05 
2.06 

2.05 
2.05 

2.05 

2.03 
2 .a  

1.99 
1.94 
1.87 
3.a 
3.05 
3.05 
3.05 
3 . a  
3 -03 
3.03 
3.02 
2.97 
2.87 
2.77 La r.a 
1.Q 
4.03 
4.03 
4.02 
4 .oo 
3.98 
3.90 
3.78 
3.60 
1.01 
3.ol 
3 . 0 0  
7.99 
I.98 
I .95 
.91 

I .86 
1.68 

'A3 
'.ll 
..a3 
..a5 
..86 
-85 
..e5 
..a3 
..a2 
..a1 
..76 ..a 
..62 
.E .ll 

- 

- 

CN 
- 

.ll6f 

.21ff 

.la: 

2521 
.357l 

.78& 
-.ma: 
-.0362 
.OM: 
.0392 
.076i 

.l59t 

.llR 
.3582 
.2095 

.5512 
4 9 3 9  
.784c 

-.0384 
. o w 3  .Chi00 
.0789 

.1655 

.1185 

.2165 

.3681 
S660 
.8082 
.m5 
.0025 

.06ll .(It09 

-0793 
.x201 
.1672 
-2207 

-5828 
-3817 

-83.50 .ooo1 
.0196 
-0390 
.0616 

J.247 
.0803 

-1743 
.2284 

S9LR 
.3893 

.8433 
:0937 

.0013 

.Ow0 

.0760 

.0381 

. l l56 

.1613 

.2101 

.3597 

.5553 

.7932 

.0916 

.0382 - 

cm 
- 
-.019 
"030 
-SO38 
-e072 

- 2 9 8  
- a 2 8  

. Oloi  

.017 

.w1< 
-.0071 
-.0121 
-.OM 
-.ma: 
"-037: 
-.071! 
-.128: 
-.198: 

.016: .w: 
-.m: .a0: 

-.013: 
-.019t 
-.0292 
-.039f 
-.0191 
-.132f 
-.204i . 0001 
-.W% 
4 0 7 1  
-.om 
-.0122 
-.0191 
-.0292 -.aa 
"0779 
-.la2 
- . n u  
-.ocac 
"0057 
4x399 - .0133 
-.0159 
-.0227 
..0336 
..a83 
. .ow 
.A369 
..2016 
.a82 
.0122 
.0019 .. Wl 

..0148 

..0200 

..0301 
,.a00 
,.0750 

- .2a3 
3 3 0  

.0174 

.0103 - 

- 
C1 

- 
.003. 
.003 .a: .at 
.006 .w .oool 

-.0011 
-.0011 
- . 0 0 1 1  
-.Om' -. 0 0 1 1  
-.002: 
-.001' 
-.WU 
.OW .a' 
.w1: .ooo: 

-.WE 
-.001( 
-.0012 
-.OW5 
- .001( -.OW? 
-.Wl 
.Wit 

-.OW 
.ae 

-.ooo7 -. 0017 
-.ma 
-.003c 
..0025 
-.0022 
-.mu4 
..ow5 
.0005 .w 
..ooo6 
.ooo4 

..0016 

..OW0 .. 0021 

..0028 
4 0 1 6  
. . m 7  
,.Kt20 ..CY336 
. a 3  
.0017 

.ooa 

.OW7 

.W05 

. O W 6  

.W08 

-0003 
. W l l  

.mil 

.0003 

.a0 

.w10 
-0019 - 

cn 
- 
-.Wk 
-.005! 
-.W& 
-.007f 

-.0071 
-.007: 
-.a: 
-.033! 

-.0031 
-.w 
- . a 1  -.a: 
- . 003 
-.at 
-.oat 
-.as 
- . O W  
-.a335 
-.OOA -. 0032 - . W3L 
-.0035 
-.0037 
- . 0 0 4 C  
- . a 3  -.as; 
-.0031 
-.oo24 

-so017 
-a0017 

-.0017 
-.OW0 
-.0020 -. 00& -. 0019 
-.0020 -.ooo6 
.0015 
.W60 
.0019 
.m4 
.ooze 
-0030 
. w 3  
.0039 
. a 5  
. a 7  .ow0 
.0135 

-.Olb7 
.0201 

"0139 
-.0128 
- e 0 1 3 7  
-.olb2 
-.0&8 
-.0150 
*.0153 
-.0175 
-.0202 
-.0215 
- . om 
4x95 

5 
- 
-.m 
-.Wl 
-.wo 
-.wl' 
-.w3 
-.a36 -.on 
-.m9: 
-.008, 

- . 0 0 8 1  -.w: 
-.a91 

-.(a9! 
-.009 
-.012l 
-.015! 
-.OPE 

-.015: 
-.015( 

-.0161 
-.017( 
-.a7t 
-.0191 
-.019i 
-.M3 
-.M85 
-.0365 
-.028i 
-.03@ 
-.030i 
-.m9e 
-.0303 
-SO319 
4 3 3 4  
-.OS@ 
-.a24 
-.0525 
-.0651 
-.a1 
-.0667 
-.0671 
-.W8 
-.0700 
-.0730 
"0769 
-.0818 
-.0962 
4 . l 3 0  
4 3 3 6  
,0362 
.0355 

-0331 
-03% 

.0345 

.0357 
-0363 
-0373 
-0419 
-0467 
.OS74 
.0158 
.0146 

-.013c 

- 
i 
e 
- 

, 
I 

I 
I 
I 

I 
I 
f 
f 
I 
1 
t 
t 
f 
t 
f 
t 
t 
t 
t 

t 
t 

t 
t 

t 
t 

6 e 
6 
E 

6 
6 
E 
6 

6 
6 

6 
6 

6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 - 

- 
U 
deg . 
.a 

1.7J 

5 .a: 
3.71 

9.P 
7.6' 

14.3: 
19 -3: 

' 4.75 
23.92 

' 1.75 
' .ff 

2.a 
3.0: 
6.0( 
7.92 

a.75 
9.83 

19.55 
24.42 
4.93 
2 .M 

1.72 
.13 

3 .85 
5.88 
7.54 
9.78 

u1.61 
19.61 
24 .48 
5.09 
2 .a3 
2 .oo 
.08 

3.92 
5.93 
8.W 

14 .85 
9.84 

L9.61 
UL.53 

.02 . .97 
1.93 
2.84 

5.84 
3 .83 

7.87 
9.82 
4.75 
.9.66 

- -03 
14.62 

.88 
1.95 
3.00 
3.96 
6.05 

9.92 
7.98 

u1.86 

- 
deg. 

B 

.x 

.u 

.u 

.l: 

.x 

.1: 

.15 

.ll 

.E 
l.U 
l.U 
1.U 
1.u 
1.U 
1.11 

1.U 
1 .U 

1.1c 
1.oe 
1.05 
2.09 
2.09 
2 .09 
2 .09 
2.09 
2.08 
2.08 
2.07 
2 .a 
1.99 

3.09 
1.93 

3 .lo 
3.09 
3.09 
3 .lo 
3.08 
3.07 
3.07 
3.01 
2.93 
2.82 
4.08 
I.08 
i.08 
r.08 
LO7 
4.06 
1-05 
1.03 
3.96 
3.84 
3.67 
3.07 
3 . 0 5  
3 . 0 6  
3 .a 
3.03 
3.01 
7-97 
r.92 
7.75 

- 

- 

-.m 
.038 

.a -075 

. .205 .157 

. -352 
.546 

4 9 2 :  
-7461 

-.037: 
..m 
.076! 
-0371 

.US1 

.162! 

.2n1 

.359: 

.5% 
..089( 
.79e 

..035! 
.OW1 
.042! 
.079i 
.1211 
. l a 1  
.2131 
.36M 
.55& 
.0933 
.796l 

.037S 

.w21 

.a@ 

.1205 

. o m  

.167C 

.218C 
-3693 
s 6 8 c  
.a101 
.a1 
.0230 
.a425 
.0620 
.OS14 
S237 
.In0 
.2241 
.38U 
5922 
,7766 
.m12 
,0204 
.&lo 
,0616 
,0838 
,1248 
-1746 
,2300 
,3891 

.m 
-.012 
-SO191 
-.0291 
-.038! 
-.071: 
-.126! 
"197: 

,017: 
.OIL 

-.OM: 
.w1: 

-.013! 
-.ma 
-.029; 
-a0391 
-.073( 
"1295 
-.20u 
.0172 

-.007! 

.01a 
-.007E 
.WIh 

-.0128 
-.0178 
43278 
-.0376 
-.072C 
-.x288 
4.994 
.0156 
. W O  
.Woo 

-.OW2 
..0140 
..CI203 
..0301 
-&07 
.so766 
d 3 3 8  
..2053 .. W07 
,.cab7 
..om9 
,.ox21 
43333 ,.ma 
.03Q . b13 
-0792 
-1367 
.20% 

.0050 

. m 3  

.Ox24 

. w 7  

. m 7  

-03% 
.0227 

. a 7 5  
-0832 

-.001( 

-.Om1 
-.m< 

-.a325 
-.032: 

-.032c 
-.0021 
-.OW 
-.2024 .ooo5 -.w -.a: 
-.m: 
-.0027 
-.m5 

- -0017 
-.0022 

-.0013 .oooo 
.0036 

-.ooo8 .Wl2 

-.0017 

-.om8 
-.0029 

-.a320 
-.0022 
-.0028 
-.mu -.ooo5 
.wo5 
.0032 

-.0017 
-.a328 
-awl9 
-so332 
-.W% 
-.0038 
-.0035 
-.OO% 
- .a33 .ooog 
-.OW6 
-.Oca6 
-.0017 
-.0019 
-.0030 
- . O W  
- . a 2  
"0043 
..W4S 
-.W30 

. . m 7  
. a 2  

..0018 

..OM9 

..a0 

..OW4 

. . a 8  

..0328 

. .WO 

. . a 3  

-.W! 
-.W! 
-.010: 

-.On. 
-.om 
-.On! 
-.013l 
-.OU 

-.w, 
-.008t 

-.ow3 
-.0091 
-.wt 
-.ca0: 
-.om 
-.012( 

-.015; 

-.we! 

-.a2( 
-.OlA 
-.0075 
4 0 7 4  
-.007i 
-407: 
4 0 7 5  
-.038C 
-.m5 
-.009c 
- m 9 4  
-.w7 -.w9 
-.0075 
4 0 7 5  
-.0071 
-.w73 
-.0076 
4 0 7 7  
. .ax2  
..ow5 
..0088 
..0083 
..007& 
-.a55 
.so056 
4 6 5  
..0057 
4 x 5 7  
4 J E 5  
..OD51 

..0056 
,.0038 
.ow2 

.W19 

.om5 

. m 7  

.W14 

.W14 .ooo6 .oO06 

.0003 

.W32 

CY 
. O W  
.Olli2 
.0148 
. O W  
.0152 
.0179 
.0b9 
.M10 
.0e9 
. a 7  
. a 7  
. a 6  

.w .W9 

.w53 

.-3 

.W60 

.0062 

. O U  
.0&5 

..0m3 
-.Go35 
-.@X6 
..OW 
..ow .:Oa( 
4 0 3 '  
..oat 
..007( 
..0101 
..013t ..w: ..w5 
..OlOl 

..Om 

. 01m 

. a 5  

.0123 

. O l l 8  

. o m  

.0207 

.0247 

.M39 
-0235 

. U 0  

.M43 

.Ma 

.M78 

.M94 
-0364 
.a55 
.0575 .0624 
.0529 
.05% 
.06% 
.cat2 
.0672 
,0699 
.0750 
,0888 

.wn 
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TPRLE I V .  - AEROnYNNdIC  CHARACTERISTICS OF THE HORIZONTAL-TAIL AND TOP-VERTICAL- 

T A I L  CONFIGURATION  AT I = 6.86; R = 343,000. 

Body-axis data 
iH 0 

a 
deg. - - 5.0 - 1.9 - .o 
1.9 
3.3. 
5.7 
7.9 

14.6 
19.5 
24.3) .(x 
1-91 
1.0: 

3.31 
2.9: 

5.8i 
7.0; 

14.3C 
19.7: 
24.6; 
4. 3: 
1.0: .!x 
3 -03 
4.X 
6.W 
8.83 
9.83 

14.83 

24.58 
L.78 
2.00 
.12 

2.00 
3.m 
5.73 
7.73 

14.36 
19.59 
?h.U 

1.92 
4. 84 

2.18 
.00 
4.00 
6.01 
8.01 
9.93 
.4.85 
.9.69 
4.36 

1.10 
* 13 

2.08 
3.01 
4.11 
6.04 
8.12 

10.05 
14-93 

9.a 

9.a; 

m a 3  

9.a5 

- 

deu 
P 

-2 .o 
-2.9 
-2 .0 
-2 .!I 
-2.0, 
-2.0 
-2.0, 
-2 .o: 
-1.9 
-1.3 
-1.8: .ot 

.Ol .(x 

.N .o( 

.x .oc 

.a 

.a .oc .oc 
-91 

.9: 

.93 

.9c 

.9c 

.9t 
-91 
-96 
.97 
.9h 
-91 

1.39 

1.95 
1.93 

1.95 
1.95 

1.96 
1.96 
1.96 
1.93 
1.90 
1.82 
2.89 
2.93 
2.94 
2.95 
2.95 
2.96 
Z.96 
2.96 
2.91 
2.83 
L74 
3.94 
3.95 
J.96 

3.97 
3.96 

3.97 
3.97 
3.96 
3.89 

- 

- 

c, 
-.ow. 
-.091 

-.001 
-037 
.074 
.114 
.161 
.210 
.359 
-556 
.797 
.001 

.038 

.019 

,957 

.119 
-074 

.167 

.217: 
-3771 . 581. 

-.099: 
.E301 

-.0421 
..rx)2! 
. O S  
.074' 
.ll51 
.l84: 
.209: 
.3m 
.562C 
.80SE 
..0901 
,.040; 
.mt 

.3760 

. o m  

.n53 

.1621 

.2092 

.3&8 

,7983 
.5587 

-0957 
-0395 
.0009 
,0375 
.0767 
. l l69 
,1619 
,2122 
,3636 
I 5647 
,8064 
. O S  
,018L 
-0377 
.os57 
-0742 

.1616 

.1165 

-2132 
-3707 __ 

c, 

.Olj 

.020 

.w7 
-.301 

-.on 
-.006 

- a 2 0  
-.030. 

-.1231 
-"I64 

-.1971 
.005: .00L 

-.!X11 

-.X161 
-.KG: 
-.013: 
-.323! 
-.932( 
-.068: 
-.126: 
-.2021 

.0171 

.'J23: 

. 08 ;  
-.004: 
-.ma 
-.31011 
"929  
-.328C 
-.0635 
"1239 
-.1988 
.921h 
.3158 
.0062 
..002n 
..006R 
4 l l 2  
..0215 
..OW7 
..0651 
,.1238 
,.1976 

.0162 

.0228 

.0072 

.om 

.00&8 

-0197 
.0091 

.0297 

-1237 
-064~9 

*I984 
.0079 
.0043 

4 0 2 5  
..00w 
-.0091 
4 1 9 1 ~  
*.0300 
,so669 

- " 

2 
5 
9 
0 s 
1 
7 
1 
9 
1 
6 -  
7 -  
4 -  
3 -  
9 -  
h -  
3 -  
7 -  
3 -  
l -  
5 -  
5 -  
1 -  
? -  
J -  
i -  
! -  , -  
I -  

1 -  
" 
1 -, 

' -, 
-, 

a 
deg. 

19.8 
24.5 

1.0 
.1 

2.1 
3.1 
4.0 
6.1) 
8.9 
10.0. 
15.3 
19.81 
24.9. 

- 1.9: 
- 4-71 

.(x 
2 .a 
3.9: 
6.0: 
8.N 
10.0! 
15.3! 
19.3: 
24.64 
.0: 
1.3: 
1.9: 
2.9E 
3.97 
5.93 
7.83 

lo.m 
14.86 
19.63 

- 5.w 
24.50 

- 1.92 . -17 

3.75 
l.?? 

5.83 
7.75 
9.83 

19.75 
14.83 

24.9 . 4.82 
' 1.95 

2.03 
-07 

3.92 
5.90 
7.76 
9.70 

14.86 
19.71 

* 4.76 
24.51 

- 1.92 

2.00 
.00 
4.00 
6.01 
7.84 

~ 

- 

- 
P 
2 

3.7 
3.6 
7.9 
7.9. 

7.9 
7.9 

7.9 
7.9 
7.9 
7.9: 
7.71 
7.5' 

-2 .o: 7.2! 

-2.3: 
-2.0: 
-2 .9: 
-? . 0: 
-2 .o: 
-2.0: 
-2.91 
-1.9t 
-1.X 
-1.82 .I 

.oc .!x .!x .c€ 

.X .N 

.w 

.X 

.M 

-97 
.w 
.98 
* 99 
.99 

.99 

.99 

.99 

.98 

.97 

.91r 

1.97 
.91 

1.99 
1.99 
1.99 
1.99 
1-99 
1.99 
L.98 
L.94 
L.89 

2.96 
1.83 

2.99 

2.99 
2.99 

2.99 
2.99 
2.98 - 

f 
I 

3 
.ooo 
.001 

.007 

.0d8 

.mil 

.%16 

.004 

. 0 2  .001 
-.O; 
.O: 

-.m2: 
.01: 

.002: 

.002: 

.ma 

.Wl! 

.W1! 

.m2: 

.0021 

.m21 

.g011 

.m: 

.mt 
LQli  
.WlS 
.ml! 
.!X13 

.013 

.0013 

.0012 

.g012 

.05 

.08 

.0030 

.0002 

.X16 

.m20 

.010 

.m12 

.!X11 

.0010 

.0006 

. m 3  

.0009 

.0005 

-3031 

.n013 

.0020 

.00lJl 

.mll 

.0w7 

.0001 .moo -0003 

.0004 

.0036 

. m 7  

.0020 

.W17 

.0018 

.0009 

.0004 
..0m2 

1 
-.0b5 
-.055 
-5071 
-d170 
-.070 
"069 
"067 
-.967 
-A69 
"069 
-a78  
"091 
"105 
.010 
.!X9 
. N O  

.d11 

.Oll 

.311 

.912 

.Oll 

. o s  
-019. 
.021. -.a 

-.003l 
-.002! 
-.Do21 
-.Ma 
-.m3 
-.003: 
-.004( 
-.003: 
-.0051 
-2065 
-.or25 
-.913€ 
-.Olll 
-.9091 
-.913c 
-.0103 
-.0103 
-.cogs 

-.OUO 
-a0165 
-.0166 
..0178 
-.0172 
4 1 7 9  
4 1 7 5  
..ole1 
..017& 
.e0177 
4 2 0 3  
..om 

-.025: 
..0280 

-.0221 
4 2 2 7  
- .om 
-.0221 
-.0222 
-.0211 

- . a l a  
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TABLE IP. - A E R O I I Y N ~ I C  CHAIULCTERISTICS OF THE HORIZONTAL-TAIL AND TOP-VERTICAL- 

T h I L  CONFlOllRATION AT ll = 6.86; R = 343,000 - Continued 

Bodyaxis data 
i H  = 0 

- 
i 
e - 

- - - - 

-: 
w 

2 
C 
C 
C 

C 
C 

C 
C 
C 
C 
C 
C 
C 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

a 
deg . - 
9.81 
lh.& 
19.65 
24.4: 

1.Oi 
.Ot 

2.1: 
3 -0: 
4.01 

8.01 
5.95 

9.95 

19.71 
14.0: 

1.1E 
.05 

3.1c 
2.1s 

4-07 
6.04 
7.97 

10.C8 
15.17 
19.98 

- L.92 
24.99 

. 1.75 
1.97 
.00 

3 . 9  
5. eh 

9.84 
7.76 

14.84 
19-64 
24.51 
-15 

1.05 

2.97 
2.08 

4.00 
7.63 
5.93 

9.78 
14.73 
19.75 
2h.62 

. 1.63 
, .08 

3.75 
1.83 

5.92 
7.92 

14.92 
9.83 

19.75 
24-75 
' h.77 
' 1.93 

2.03 
.00 

4.06 

24.e3 

' 4.e3 

- 
deg. 
P 

2.9; 
2.9: 
2.0: 

3.9: 
2.71 

L.H 
4.H 
4.oc 
h.N 

3.95 
4.oc 

3.ES 
3.01 

3.64 
3.75 

8.00 
8.01 
8.01 
8.C2 
8.01 
8.00 

7.94 
8.00 

7.78 

7-30 
7.56 

2.01 
.2.01 
2.c2 
2.02 
2.02 
2.01 
2.01 
L C 0  
1.95 
1.89 
1.83 
.m .00 .00 .00 .00 .00 .00 .Go .00 
.00 .00 

1.W 
1.00 
1.01 
1.01 
1.01 
1.00 
1.00 
1.00 
.97 
.9L 

1.99 
-91 

2.01 
2.01 
2.01 
2.01 

- 

- 

c, 
206 
.354 
.548 
.785 -.oOo, 
.ole: 
. O R :  
.037: 

214 
.c79 
.1&l 
.21G 
.?7k 
.573: 

-.coo: 
.823' 

.ole: 

.036; 

.07w 
-0556 

-1 5% 
.lac 

2 6 %  
"213: 

.56262( 
-7991 

-.c94t 
- . C U  
-.0011 
.036i 
.C7& 
.115i . .la1 

.3@3 
02091 

S585 .mu .oow 
.ox31 
-0377 
.0560 
.0758 
.ll85 
.1660 
A b 6  
.3774 
.5839 
.8U4 

"0957 
-0399 
..000b 
-0378 
.C76L 
.1162 
-1633 
-2131 
-3653 

.8070 

.5&6 

.a0917 

..Ob09 

- 

..0031 
-03 54 
.0697 

c, 
"028: 
-.0621 
-.120( 
-.192i 
.00& 

-.cl@ll 
.0021 

-.Go31 
-.cow 
-.Clot 
-.Ol9f 
-.C30i 
-.067f 

-.l% 
-.12ht 

.008i 

.CoE .COP 
-.colt 
-.C034 
-.0092 

-.C326 
-.0188 

-.C672 
-dl78 
"1798 

-0171 
.e222 

-.00@4 
.a087 

-.W9 
-.0106 
-.C191 
-.C285 
-.0632 
-.1221 
-2972 

. O O P  

-.GO27 
.0015 

-.Go53 
-.W& 

- 

-.0136 
-.0231 
-.0312 
"0685 
-.1277 
"2033 
.0213 

-0075 
.0156 

-.WU -.@062 
-.on6 
-.0214 
-.02Y7 
-.06&5 
"1230 
-.1986 
.0213 
-0155 
.007R 

-.0009 -.005l 

= I  

-.001i 
-.GO31 

-.m1 

-.0023 
.Cog€ 

-.0033 
-.WU 
-.@0ld 
-.w5e -.(?oh2 
-.C061 
-.(?os2 

-.Co110 
-.co42 

.0003 
-.mu 
-.COS5 
-&065 
-.COT6 
-.0078 
-.0092 
"0098 
-.0082 
-.GO86 
-SQ9l 
-.0054 
. m a  

-.CQ13 
-.0006 
-.ooO7 .oooo 
-.Coo1 
.0015 
-0019 

.00lrll 
-0031 

.GO76 
-.Coo1 
-.0011 
-.00l& 
-.002& 
-.(?o26 
-.a31 
-e0027 
-.0025 
-.0015 
.0004 
-0029 

47019 
..0023 
m.0025 
..025 
4 3 1 6  
..0018 ..00ll 
..ooo8 
..0006 
-0027 
.oos4 
..0005 
4 0 3 3  
..003L 
..0036 
4 3 3 6  

- cn - 
-.Om! 
-.Mn 

.m' 

. W O l  

.on11 

.OM( 

,001: 
. o o O l  
.COO1 .coo( 
-.x01 
-.mu 
-.mot 
.m: 
.0001 
.M2: 
.W2: 

.oOol 

.00li 

.0001 -.ooo: 
-.(x115 
-.Wl? 

-.Cox 
.mc 
.oooc 
.ooO3 
.coo8 
.0007 
.ma 
.cm7 
.Go10 

. .cO19 
.GO13 
.ooOh 

.oo .oo 
-.ooO1 
.m .oooo 
.ooO1 
.0002 
.0002 
.0003 
.ooO2 

.m 

.ooO2 

.m5 .oooo 
-.oM)2 
- .m3 
-.ooO2 
-.ooOl 
-.oOol 
- .m3 
"oOo1 
.om4 
.0007 
.oOo6 

-.oooL 
.m 
-.oOOl 
-.COO1 

cy 
-.0221 
-.026: 

-A361 
-.034 

-.033t 
-.034: 

-A335 
-2331 

-.03lJ 
-A3353 
-.0352 
-.0365 
-.a423 
-.09C 

-X634 
-.C583 

-.0638 
-.0&3 

-A626 
-.C635 

-.063L 
-.@643 
"0677 
-.e767 
"0899 
-.lo23 
.019 
.@I33 
.0128 
. o m  
A126 
.n128 

-0132 
.012& 

-0183 
.e157 

.0206 

.0010 

. m 5  
-.no21 
-a0019 
-.0022 
-.CY327 
-.0024 
-e0029 
"0035 
4 0 5 7  
-.GO69 
-.086 
-.a378 
-.0080 
4 0 7 7  
-.0077 
-.0084 
-.0081 
-.we9 
..0108 
4lLO 
4 1 6 5  
-.01b6 
4lI.43 
4 1 3 L  
-.0142 
4 1 9  

a 
deg. - 
5.7: 
7.71 

14.7! 
9.91 

19.8: 
2L.91 - 4.9: - 2.01 
.@( 

3.0: 
1.9: 

5.81 
7.9: 

14.0: 
9.0: 

19.7; 
2&.h! 

1.05 
2.0: 
3 .ct 
h.11 
5.9€ 
7.51 
9.81 

19.76 
lh.86 

- .02 
24.57 

1.03 
1.91 
3  e03 
3.91 
5.98 
7.95 
9-92 

14.84 
19.88 
24.76 . 4.67 . 1.92 . .08 

3.92 
2.00 

5.84 
7.76 
9.84 

1L.76 
19.86 
24.51 

.W 
1.02 
2.22 

3.95 
2-97 

5.93 
7.92 

14.86 
9.78 

19.63 
24.9 
' 4-92 
' 1.83 

.08 

.Ci 

- 
deg . Q 

2.a 
2.a 

l.9! 
1.91 
1.8! 
1.0: 

3.01 
2.9! 

3 .c1 
3 .GI 

3.H 
3.0: 

3.w 
2.95 

2.81 
2.9; 

4.0; 
2.71 

L.01 
4.01 
4.02 
4.02 
4.01 
4.oc 
3.98 
3 . 9  
3.79 
3.65 
8.03 
8.04 
8.04 
8.04 
8.03 
8.02 
7.98 
7.FIL 
7.60 
7.58 
7.31 
,1 m 97 
,la99 
I. 99 2.00 
1-59 
1.99 
2.00 
1.99 
1.95 
1.89 
1.83 .00 
.oo .oo 
.00 .oo 

.co .00 .oo .00 .00 
1.03 
. .00 
1.03 
1.02 

- 

" 

- CN 
.lo? 
.15b 

-350 
203 

.5G 

.77a 
-.c91r 
4 3 9  
-.m, 
.O3R 
.076 
.117: 
.16lI' 
212: 
.3w 
.56l4 
.ma: 
.w11 
.om 
.c37: 
.OS! 
.063 
,115: 
.215: 
.162: 

2701 
-5711 

..m 
.018i 
-037i 
.O5RI 
.07M 
.117t 
266: 

.373i 

.218i 

.575c 

.8llC 
-0963 
.042i 
.0011 
-0347 

.1w1 

.07W 

-2103 
. 1 9 8  

.36lt 
-5613 

.oooo ,6038 

.0178 
-0370 
. O W  
,0759 
. l l R 1  
.1667 
.2184 
.3757 
.%ll 
. ~ 3 w  
-0979 
.Olmo 
.oou 

.ew 

- 

- cm 
-.r)091 
-.OW 
-.3271 
-.0611 
-.1181 
-.192( 
.08U 
. o s  
-.ooO! 
.00r 

-.mp 
-.009; 
-.019: 
-.C29i 
-.C&1 
-A221 
-.1.96i 
.W5i 

-.oOoi 
.002f 

-.co3: 
-.GO31 
-.@09E 
-.C197 
-.0301 
-.0661 
"1237 
-a1925 
.W75 
.0035 
-.m2 
-.002$ 
-.GO46 
-.0108 
-.c201 
4 3 L 2  
4 6 7 9  
..1204 
d 8 1 6  
-0221 
.0171 
.oo79 
..Go19 
..0061 
. .Oll6 
..0200 
4 0 0 1  
..0650 
..12U 
.e1993 
,0055 
..Go22 
.0020 

..0043 

..W60 

..012L 
,.0231 
,a0317 
,.0677 
..1265 
,.1983 
.0209 
-0157 
-0070 - 

- CI 
-.003t 
-.W& 
-.003; 
-.M)2: 
-.001: 

"GO11 
.Mxx 

-.oo2i 
- . c a s  
-.e322 
-.(y?21 

-.c026 
-.@022 

-.mE 
-.0007 

.mu 

.oo45 
-A015 
-.@024 
-.Co35 
-.0046 

-.a053 
-.(X350 

-.GO50 
-.mu 
-so030 
-.Go12 

.m24 
4 0 3 5  
-SO056 
-e0065 
"0069 
-.GO71 
-.Ma 
-.W82 
-a0070 
43076 
-.0065 
-.GO33 
.0007 

-.0014 
-.M16 
4 0 1 5  
- . m 7  

-.om3 
.oooo 
.0009 
.ma 
.0030 
.0052 

- .m3 
-.co12 
4 0 1 3  
-.0015 
4 0 2 6  
-.0031 
4 0 0 9  .oooo 
-.0017 
.0010 
.0025 
.OOO1 
..0004 
..0005 - 

- cn -.!KO, 
-.OW# 
-.o< 
-.ma 

. o O o I  

.000 

-.om: 
.W1( 

-.m: 
-.OW: 
"COO 
- . o o O 1  
-.cox 
-.COll 
"C00C 

.COO: 

-.COO! 
.0001 

-.CWI 
-.ooO( 

-.ColC 
.COX 
-.001: 
-.001t 
-.Coli 
-.OWL 
.0001 
.0015 
.c002 
. M O C  

-.ooOc 
-.Coli 
-.oolL 
-.W21 
-1025 
-.@025 
-.0018 
.0001 

-.0027 
.0014 

43019 
-.mil 
..Go11 
-.0w7 
. .m3 
.c006 
,0010 
. m 7  

. .m3 
.0m1 

4 0 1 6  
4015 
4014 
*.0013 
..c012 ..00lo 
..ooo8 
..ooO6 
..0001 .oooo 
,.ooOl 
..0020 
,.0020 
..0018 ___ 

"r 
-.015l 
-.015C 
-.015! 
-.0191 

-.02762( 
-.0231 

-.c20t 
-.ox 

-.02Of 
-.ow 
-.om 
-.c201 

-.021S 
-.021: 

-.0267 
-.0317 

-.C305 
-.C363 

-&30e 
-5036 
-.@305 
-e0305 
-.@318 
"0328 

-.0401 
-.03h1 

-.C487 
-.C57b 
-.06ll 
"0628 
-.OS91 
"0615 
-.C625 
-.0623 
-e0654 
"0691 
-a0789 
--0w3 
-.lo36 
. .0198 
.0170 
.OlLO 
.0152 
-0153 
.@lM 
-0147 
-0139 
.01& 
.01e8 
.0211 
-0009 
.0008 
.m4 

-.ooO2 
.ww 

-.COO4 
4 0 0 3  
..Wll 
43333 
-.0047 
4 0 6 8  ..00LO 
4 0 5 1  
-.0051 - 



NACA RM L55C04 

: 

: 

t 
t 
t 
t 
t 
e 
t 
t 

c 
t 

c 
c 

>. . . 

__ 
a 
deg . 
3.82 
2.K 

5.71 
7.83 

1O.K 
14.83 
19.75 
24.5E - 4.s - 2.03 - .15 
1.78 
3.83 
5.93 
7.91 

15.91 
9.68 

19.68 

- 4-93 
24.61 

- 1.92 
.oo 

3.92 
2.08 

5.84 
7.93 

14.85 
9.93 

19.77 
24.45 

-05 
1.07 

3.04 
2.08 

4.01 
6.34 
7.92 
9.74 

14.86 
19.82 
24.67 

1.03 
.02 

1.99 

4.02 
2.96 

6.04 
7.98 

14.93 
9.89 

19-83 
24-71 - 4.92 - 2.00 

.OB 

3.92 
2.00 

5.84 
7.76 
9.84 

14.84 
19.68 
24.34 

-13 

~ 

- 

deg 
B 

1.0 
1.0 
1.0 

1.0 
1.0 

.9 

.9 

.9 
2.0 
2 .o. 
2.0. 

2 .o; 
2.0: 

2 .o: 
2.0: 

1.91 
2.3 

1.81 
1.0: 
3.0: 
3.01 
3 .O: 
3 -0: 

3.0: 
3.3: 

3.x 
2.9: 
2.9: 
2.81 
2.75 
4.01 

4.01 
4.01 

4.01 
4.01 
4.0; 
4.01 
3.91 
3.91 
3.71 
3.81 
8.06 
8.Ot 
8.06 
8.06 
8.05 
8.03 
6.00 
7.96 
7.89 
7.58 
7.32 
L . 9  
L.93 
1-95 
1.96 
1.95 
L.96 
1.97 
1.97 
1.94 
1.89 
1.83 
.oo 
- 

TABLE  IV. - AERODYNAMIC CHARIZCTERISTICS OF THE HORIZONTAL-TAIL AM! MP-VERTICAL-  

T A I L  CONFIOURATION  AT Y 6-86; R 343,000 - C o n c l u d e d  

mdy-ads detn 
iK = 0 

.037: 

. ll6! 

.075! 

.162: 

.212: 

-563 

. . O W  
.eo71 

..0391 

..000: 
.037! 
.073t 
.1131 
.159i 

.355t 

.207f 

.550t 

.7871 

.0911 
,.!I381 

.0361 

.ooOl 

-0724 
. l l l 5  

.2065 

.1545 

-3515 
. 5 m  
.0016 
.??he 

-0147 
-0335 

-0723 
.097 

.157l1 

.Ill4 

2115 
.3687 
.5672 
.E113 
.0018 
.0161 
,0355 

.364! 

-0550 
-0758 
,119 
.163h 
,2179 
,374; 
,5712 
.e083 
.0937 
.OM5 

-.0024 
-0336 
-0705 
-1091 
-1533 
.2020 
.3494 

.I702 
,53390 

.0015 

-.002c 
-.OM 
-.012i 
-.022c 
-.0302 
-.0652 
-.124c 
-1993 
.020t 
. O S 4  

-.0010 
.0073 

-.m53 

-.019b 
-.0106 

-.0288 
-.0627 
-.1206 
-.19W 

.OlM 
-0199 

.W67 
-.m14 

-.m93 
-.0046 

-.OM8 
-.0283 
-A628 
-.1191 
-.1m1 
.0054 
.W19 

-.0016 
-.'X32 
-.0048 
-.on1 
-e0199 
-.0308 
-.0671 
-.1245 
"1931 .corn 
-.ooO3 
.0035 

-.a334 
-.0051 
-.0109 
-.0204 
4 3 3 9  
-.0683 
4 1 9 5  
-.1808 
.0224 
.0178 

-.w2 
.W86 

-.0047 
43097 
-.om8 
-.0276 
-.0621 
d l 9 5  
4 9 1 3  
.m66 

c1 -.Om 
-.0! 
-.Om 

-.0' 
.Mx)( 
- 0 0 0 1  
.001! 
.GO51 
.O: 

- .0011 
- . o x 1  
- . M I 1 1  
-.mu 
-.001( -.@X: 
-.WOI 
-.COO: 
.coo1 .@X: 

-.OM)( 
-.002; 
-.M2f 
-.m3i 
-.'303c 
-.003: 
-.rnL! 
-.0031 
-"PC 
-.0001 

-.@xi 
.0033 

-.003c -.00u 
"0053 
-.0064 -.0068 
-.0066 
-.007i 
-.0059 -.ow 
-.0015 
4 3 3 3  
-.0043 
-.0045 
4056 
4 0 6 9  
..0063 
..0054 
4 0 6 5  
..0057 
.LO52 
d€I30 
.0025 
. 0 h  
.0003 
..ooO6 
.0002 
.01 
.ooO7 
.0020 

-0032 
-0015 

.ma 

.0014 

~ 

cn 
~ 

-.%I11 
-.001! 

-.m11 
"001; 

-.001C 
-.OW1 
-.0; 

-.w2: 
. 0 5  

-.0021 

-.COP -.002c 

-.colt 
-.001: 
-.001i 
-.0017 
-.ooO1 

.0001 

-.WE 
. 0 4  

-.ma 
-LO15 

-.0020 
-.0017 

-.020 
-.0020 

-.XI08 
-.0019 

.m 

.OW3 
-.0021 
-.0021 
-.0022 
-.'X27 
-.024 
-.0023 
"0025 
-.02h 
-.DO12 
.01 
.0012 

-.0021 
-.0023 
-.0026 
-.0042 
-.0030 
-.0031 
-.0035 
-.0033 
-.@x1 
- . 0 2  

-.OO86 
.GO13 

-a0067 
4 0 5 0  -.0044 
-.0037 
4 0 2 9  
-.I3316 
-.0005 
.01 

..w5 
.moo 

-.@x3 

. .  

__ 

3 
"935 
-.W6 

-.0071 
-.%X 
-.m7 
"010: 

-.OM 
-.013, 

-.0101 
-.OllI 

-.0121 
-.31L 

-.0131 
-.0131 
-.Ol&I 
-.014: 
-A191 
-.023: 
-.0271 
-.a17 
-.Dl?: 
-.0161 
-.a171 
-.ox31 
-.318! 
-.019! 
-.0201 
-.025f 
-.0311 
-.0351 
-.0271 
-.a26 
-.om 
-.027E 
-.0285 
-.c130! 
-.0315 
-.0321 
-.Ob04 
-.OM7 
-.057C 
-.0545 
-3552 
-.0558 
-.0565 
-.OS71 
-.0590 
-.0623 
"0663 
-.0756 
-.oms 
4 0 2 0  

.OW6 

.On51 

.0205 
-0191 
-0187 
.0176 
.016l1 
-0159 
.0167 
-0179 
-0203 .0060 
~. 

I1 

I 

I 
I 

I 
I 
1 
I 
( 
t 
I 
I 
I 
I 
I 
t 
t 
1 
1 
t 
t 
1 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
e 
e 
e 
e 
e 
6 
6 
E 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

? 
5 
5 

i 

___ 
a 
deg. 

1.08 
2.m 
2.88 
4.02 
5.97 
7.95 
9.73 
14. 97 
19.72 
24.63 - 4.75 - 2.08 - .08 
1.33 
3.92 
5.67 
7.75 
9.83 

14.75 
19.67 

- 5-15 
24.25 

- 1.87 

2.05 
-03 

3.83 
5.77 
7.78 
9.95 

14.83 

24.9 - 5.09 
- 2.08 

.m 
2.08 
3.92 
5.93 
7.93 
9.76 
14.60 
19.61 
24.45 

1.03 
.12 

2 03 

3.98 
2.99 

5.99 
7.97 

14.50 
9.97 

19.84 
24.67 

1.13 
-03 

2.02 
2.06 
4.08 
6.08 
8.05 
9.87 

15.C2 
19.88 
24.76 

~ 

19. n 

- 

- 

" 

2 

I 

I 
I 

I 
I 
1 
I 
4 
3 
? 
3 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 - 

- 
B 

deg 

.E 

.a 

.a 

.o( 

.OC 

.K 

.K 

.a 

.K 

.x 
1.0s 
LO? 
1.02 
1.06 
1.05 
1.01 
1.03 
1.01 
.9s 
.95 

2.08 
.92 

2.08 
2.07 
2.06 
2 .05 
!.Ob 
2.02 
?.01 
L.97 
L.390 
1.83 
L O 8  
1.08 
1.37 
I. 07 
1.06 
I .04 
1.02 
1.00 
!.93 
!.84 
!.75 
1.09 
1.08 
1.08 
1.07 
1.07 
1-05 
1.03 
1.01 
1.91 
"79 
i .66 
1.U 
i . l l  
i.10 
8.39 
8.08 
:LO6 
8.02 
.97 
'31 
.59 
-32 

~ 

- 

__ 

$1 

.03& 

.019 

-058 
m 8 :  
.120: 
.167: 
.219. 

-5821 

-.096 
.e291 

..OW( 

..0021 
.037( 
-074' 
. u w  
.162( 
.2llI 

.562! 

.36k 

.808! 
..om: 
..03g; 
..m: 

-074-1 
-0371 

.158t 

.lla 
-35M 
-2071 

.55353; 

,.WOi 
.7m 

,.037? 

-0375 
.ooo2 

.073E 

. 1 l l E  

.1561 
,2071 
.3522 
.5Mb 
.77a 
-0027 
.014c 
-0335 
.OS26 
.0722 

.1w2 

.1Ll7 

-2U.3 
.3684 
-5710 
. 8 l l5  
. 0 2  
.0175 
,0368 

.a750 
,1162 
,1612 
2143 
,3715 
.5678 
.w22 

.376 

. o w  

- 

~ 

cm 
~ 

.002( 
-.0011 

-.009 
-.mu 
-.012( 
-.022: 
-.030( 
"066: 
-.1261 
-.2WJ 

.022i 

.016: 
.007! 

-.rxx)i 
-.005i 
-.ow 
-.029i 
-.0211 

-.064t 
-.E31 
-.198E 

. o w  

.0164 

-.m7 
.0075 

-.00hS 
-.3101 
-.0195 
-.0286 
-.0628 
-.1205 
-1933 

-0199 
-0143 

- . 0 2  
-0069 

-.0043 
-.0099 
- .om 
"3282 
-.0622 
-.1186 
-.1904 

.0052 

.w22 
-.0018 
-.!x34 -.00& 
-.!X13 
-.0196 
-.030& 
-.3672 
-.1249 
-.1934 
.00% 

-.0016 
.0021 

-.0037 
-.0062 
-.On6 
-.om 
-so344 
"0686 
-.ne9 
4 8 0 0  - 

cz 
. .0 
.0 .ooo 
"0 
-.001 
-.OD1 

-.O 
-.0, 

.003' 

.0021 

.00L 

. 0 I  

- . ooOi  

-.m 
. 0 I  

-.OW! 
- . 5 0 0 1  .ooo( .KO: 
.0011 
.m5: 

-.3011 
.001: 

-.@X! 
-.WU 
-.001! 
-.ox 
"002: -.OW 
- . 0 3 0 1  
-.0: 

. K O 1  

.011 

-.001c 
.WlC 

-.0021 
-.001: 
-.m11 
-.WU 
-.X15 -.oOll 
.004: 
.COO15 

-.001: 
4 0 2 3  
4 0 2 3  
"0034 
-.0031 -.'30w ..00ll€ 
-.0031 
-.0040 
-..cQ33 

-.0016 
. 0 2  

4 0 2 6  
*.0027 
m.0029 
..COW 
-.0029 ..00u 
4"36 
4051 
..0038 ..COG3 

cy 
.004c 
.00U .00k 
.00u 
8 0 2 1  
.002c 

-.mu 
.0012 

-.003€ 
-.005r 

-0032 

-.02 
,0005 

-.mu 
-a0032 
-.mu 
-.m4c 
-.005l 
c.3123 
-.me4 

"0165 -.rnLo -.0016 
-.SO70 
-.9003 
-.ma7 
-.0100 
-.ollo 
-.0125 
-.0179 
-e0233 
-.3275 
-.Oll2 
-.0125 
-.ol32 
- . O W  
"0147 
-e0164 
-.Oleo 
"0196 
-.0250 
"0309 
"0362 
-.om 
-.0252 
-.0w2 
-.0231 
"0249 
-.0274 

"0329 
-.0m3 
-.0m5 
-.0574 
"0502 
-.0509 
-.0n4 
4 9 7  
4 5 4 7  
-e0578 
..or91 
..C635 
"0766 
m.0899 
d025 

-.0292 

- 

li. - 
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TABLE V. - AERODYlVMIC C H A R A c m I s P I C S  OF TEE HORIZONTAL-TAIL AAD BXX"VERT1CAL- 

TAIL CONFIGURATION H = 6.86; R = 343,OW. 

Body-axis data 

iH = 0 

- 
iv  "B 
-6 
-6 
-6 
-6 

-6 
-6 

-6 
-6 

-6 
-6 

-6 
-6 

-6 
-6 
-6 
-6 

-6 
-6 

-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 

-6 
-6 

-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 - 

- 4.95 

-2.08 1.82 
-2.07 .17 
-2.06 ~ 2.17 
-2.05 

5.83 -2.09 
3.78 -2.08 

7.68 -2.08 

14.69 -2.04 
9.74 -2.08 

19.53 -2.00 
24.39 -1.93 .08 ..m 
1.00 ..oo 
2.05 .W 

3.97 .oo 3.00 .oo 
5.95 .o 
9.92 .W 
7.87 .oo 

19.73 .W 
111.78 .oo 
24.58 .OO 
. 5.17  .96 . 2.17 .95 

.08 .95 
1.58 .93 
3.75 .92 
5.83 .89 
7.67 .88 

14.33 .81 
9.67 .86 

19.42  .76 

, 4.97  1.96 
23.83 .71 

' 1.99 1.95 . .M 1.95 
1.93 1.93 
3.92 1.91 
5.85 1-90 

9-90 1.84 
7.76 1.86 

l4.76 1.76 
19.58  1.68 
24.36 1.59 

1.84 2.95 
4.89 2.96 

. .lo 2.94 
1.85 2.93 
3.87  2.90 
5.79 2.88 
7.53 2.85 
9.68 2.82 

14.60 2.72 
19.60 2.60 
a . 3 7  2.47 

1-03 3.93 
.07 3.93 

2 . a  3.92 
2.88 3.91 
3.94 3.89 
5.91  3.85 
7.80  3.82 
9.90 3.78 

14.90 3.64 

- 
CN - 

-.0902 
-.0365 

. a 3 0  

. W36 

A 9 5  
.om0 

.1650 

.2l56 
-3694 
S746 
.818& 
. m 7  
.0219 
. a 2  
.0604 
.0803 
.1203 
.1681 
.2181 
.37&6 
s764 

"0893 
A235 

-.0338 
.m54 
. a 4 3  
. a 2 3  
2 3 4  
.1697 
-2192 

S725 
~3703 

.E178 
-.0863 
-.OS8 
.W40 
. a 2 7  
.0810 
.1215 
.1670 
.2162 
,3669 
.5& 

..0921 
.eo66 
. .0351 
. a 2  
. a 2 6  
.0807 .E200 
2679 
.2192 
.3699 
s7ll 
.Dl30 
.0018 
.OM& 
.a420 .%04 
.08m 
.ll87 
.1651 
.2179 
.3701 - 

- 
c, 
.wee 
-.a5 

. a t  

-.OK& 
-.Ole4 
-.0244 
-.0338 
-.a22 
-.078C 

-.2G92 
-.l362 

-.ma 
-.0105 
-.Ol46 

-.0192 
- .ow 

-.0363 
-A261 

-.oL46 
-e0790 
-.1350 
-.2056 

.aJ78 

-.W62 
.W25 

- .0154 
-.0210 
-.0265 
"0374 
"0452 
"0789 
-.1362 
-.2090 

.OW8 

.W30 -.a1 
-sol53 -.mol 
-.02&9 
-.0351 
-.a36 
"0776 
-.1% 
-.a067 
.to67 

-.GO76 
.w12 

-.Ofi7 
-.0207 
-.0267 
43362 
-.a55 -.ma 
-.1379 
"2097 -.om% 
-.0126 
-.0169 
-.om4 
-.0210 
-.0268 
-.0367 -.a464 
"0822 

- 
- 

C 1  - 
-.0016 -.ooll 
-.w 
-.ooo6 

.oOW 

.om1 

. O m  
. a 2 7  
.a46  

.Wl 
. a 6 3  

-0oO9 
. a16  
.oolS 
.0031 
.OM9 
.m35 
.m37 
. a 6  
.oo% 
.0065 
.On3 
.0010 . om6 
.a15 
.0024 

.0331 

.COP3 

.m39 

. a 3  

.Os6 

.0079 

.0034 

. O W 4  

.ool& 

.OX3 

.0523 

.m21 

.W29 

.Wit6 

.m39 

.O%O 

.ow1 

.Ol22 . oo35 

.COP3 
.cO29 
.0019 
.OM5 
.0034 
.0038 
.oao 
.W50 
.W69 
.Olll 
.0029 
.0017 
.oO16 
.mu4 
.Om3 
.0038 
.a1 
.0030 
.0042 

4!c, 
. a 3  

-.0254 .0107 
-.M30 .a94  
-.0198 .W77 
-.017& .@X6 
-.a59 . o m  
-.Ol&9 -0048 
"0139 .0037 
-.0320 .0163 
-.0266 .0&7 
-.M32 .0131 
-.019& .01& 
-.0174 .m93 
-.0154 .0351 
-.Ol&7 .O368 
-.ou .oo& -.0131 . a 7  
"0127 .m57 
-.a99 . m 9  

. O W  ,0095 
. a 5 6  .K96 
. o m  ,0093 
. a 3 3  .oo88 
.m4 .we4 
.a331 -0077 
.OO& .0372 
.mu .m1 .0013 .W56 
.0065 .ocir6 
.0373 

-0155 "0361 
.OX22 -.0276 

.0185 -.chll 

.02lS -.&70 

. a 9  -.0225 

.0040 -.0212 

.W69 

- .om .m32 
-.0326 .on5 
-.0300 . a 9 9  
-.0268 .m2 
-.0242 

.w53 -.M& 

-0174 
"0533 .0211 
-.W 
"0625 .M50 

.cO53 "0256 

.W37  -.0285 

.037l -.0305 

.0105 
-.0361 .WE6 
-.0377 

-.077& .M85 
-SO357 .0070 

-.0560  .Ole9 
-.0663 .0232 

-.0415 .012i 
-.a51 . O l & l  

-0079 -.Oh16 
.oca4 - .a21  
.We4 "0425 
.OW8 -.0428 
.Ol26 - .a91 
-0143 -a0532 

-0225 -e0736 
.0162 -.OS82 

.@XI -.0311 

- 
il 

4 
4 
4 

-6 
-t 

-6 

-6 
-6 

-6 

-5 
-6 

-6 
-6 
-2 

-2 
-2 

-2 
-2 

-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 

-2 
-2 

-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 

-2 
-2 

-2 
-2 
-2 
-2 
-2 

d'l 

- 

- 
a 

- deg . 
19.72 
&.72 

.02 

1.94 
.99 

4.01 
2.96 

5.99 
7.95 

Ilr .04 
9.89 

19.85 

, 4.98 
24.83 

2.08 

1.75 
-07 

3.78 
5.72 
7.63 
9.57 

l4.63 
19.49 ur .38 .OB 
1.07 
1.97 

4.03 
2.95 

6.03 
8.02 
9  -92 

14.87 
19.83 
24.75 
4-92 
2.17 

2.08 
.08 

3.75 
5.75 
7.75 

L 8 3  
9.92 

19.67 
24.42 
5.00 
2.10 

-07 
1.92 
3.85 
5.93 

9.80 
7.80 

14-63 
19 -65 
24.4& 

2.05 
5 .l4 

.12 
1.78 
3.75 
5 -81 
7.68 

- 
B 
deg. 

3 .48 
3.27 
7.93 
7.92 

7.77 
7.90 

7.83 

7.70 
7.62 
7.39 
7.08 

-2.02 
6.87 

-2.03 

- 

7.77 

-2.04 
-2.04 
-2 .04 
-2 e03 
-2 .M 
.2 .oo 
-1.95 
-1.89 
-1.82 .al 

.W 

.W .oo 

.W 

.W 

. 00 .oo 

.oo .oo 
* .oo 
.99 
.98 

.99 

.98 

.98 

.96 

.93 

.95 

.91 

.87 

.82 
1.99 
1.99 
1.99 

1.98 
1.98 

1.96 
1-94 
1.92 
1.85 

1.70 
1.79 

2 -99 
2.99 
2.99 
2.99 

2.95 
2.96 

2.92 

CN 

s77c  
.E194 
.W72 
.026J. .a& 
.06& 
.os55 
.1286 
J77h 
.2292 

S936 

-.a93 
.E156 

-.0365 
,0035 
. a 1 6  
.0782 
.n65 

. a 3 0  

.1631 

.3625 
S6oO 
.7977 

.M31 

.a338 

.04& 

.0796 

.06ll 

,1708 
.1222 

.2199 

.3805 
3360 

..09hl 
.E328 

..038& 

.0397 

.Wl4 

.0798 

.ll95 

.1664 

.21% 

.5&5 
,3670 

.ell7 
..0881 
..0354 
.W36 .a09 
a 9 7  
.0793 

.1648 

.2127 

.3633 

. 5 a  
4909 
.OM0 

..0357 
.W36 
A 1 6  
.0802 
.1210 
.16W 

.386c 

-.1381 

-.Oll7 

- .om 
-.0157 

.0236 
-.0261 
-.0327 
-.a29 
-.OS60 
-.0910 
--&52 
-.le33 

.00&5 
"cab4 

.Kit6 

- .a75 

-.2064 

-.0135 

-.0231 
-.0326 
-so413 
-.0758 
-e1315 
-.2035 
-.a61 
-.0103 
-.Ol&& 
-.0169 
-.ol84 
-.025& 
"0353 
-so432 
"0793 
-A367 
"2081 
.W90 

-.W51 
.m37 

-.ol&2 
-.0193 
-.M42 
-.OS45 
-.a37 
-.0525 
-1335 
-.2069 
.0080 . W32 

-.ox9 - . OIL2 
-.0190 
-.M39 
"0336 
-.a17 
-.0763 
4.329 
-a2053 

.a327 
.m79 

-.oo53 
-.OU 
-.OX35 
-.0238 
"0333 

.oO7t 

.0151 

.a342 

.0031 

.005t 

.m5e 

.0059 

.m45 

. O h 1  

.%2 . m49 

.W8 

-.ma3 
. OlB 

-.oo21 
-.ma 
-.ma -.ooob 
.0003 
.OW8 
.m22 
.'X26 
- 0 6 3  .0066 

-.om1 

.Om 

.X07 

.OW5 .ooolr 

.oo17 

.OM7 

. W O  

.mu 

.0027 

. O N 2  .ooolr 
..0010 
.0008 

..ow2 
.0007 
.OW6 
.a12  
.a26  

.m42 

.oO19 

.m77 

..OU 
.ow7 

-.Om5 
. .oO16 
-.0008 
..@lo 
:.oo13 
..ooog 
.0002 
.a324 
.oO77 

. W13 . oO17 

..0ooB 

..ow2 
.a01 

-.W05 
.00% - 

- 
.M77 
.0343 
.me7 
. o m  
.0218 
.0122 

.0163 

.0198 

.0228 

.035& 

.a266 

.ow15 .a04 

.OM0 

.0324 

.0018 

.W25 

.W26 

.0325 

. a 2 6  
.W23 
.a312 
. m 2  - .oo12 
.W23 
.m25 
.m24 
.0021* 
.0027 
.Cog2 

.0338 

.m37 

.os0 

. a 5  

.W58 

.mu 

.m12 .COS 

. a22  

.0326 

.m33 

.oo38 

.0047 

.0062 

.W80 
. w 9  
.oo10 
.GO13 
.W13 
.OM2 
.W27 
.0036 . Wwt .am 
.a0 
.0103 
.0129 

. to16 

.ooO0 

.w20 

.0323 

.m33 

.00&4 

.a52 - 

CY 

-.a45 
-.lo38 
-.073: 

-.os@ -.079( 

"0865 
-.a34 
- . E 5 1  
-.low 
- . I l l 5  
"1336 
"1565 
-.l58C . ol lc  . Ollt . 0102 

.0106 
.0096 
. a25  

.0129 

.0108 

.0162 

.0188 

-.051 
.0227 

-.0;)66 
-.w57 

-.m5 
-.co34 
-.0030 
-.0363 
-.0046 
-.0060 
-.a96 
- . om 
-.ax0 
-.om? 
-.0w8 
-.ma3 
-.0116 
-.Ol23 
- . om 
-.O.Wt 
-.a97 
-.w247 

- 

-.0289 - .0160 
-.0173 
-.0171 
-.0b9 

-.0223 
- . M a l  

-.0239 
-.M57 - .0321 
-.0387 -.a% 
-.M30 
- .om 
-.0241 
-.0242 
-.0267 
-3293 
-.0308 - 



TABLE V. - AbXODYNAMIC CHARACTERISTICS OF THE HORIZONTAL,-TAIL AND BOT1UM-VERTICAL- 

TAIL CONFIGURATION AT M 6.86; R = 343,000. - C o n t i n u e d  

Body-axis data 

- 
ie 4 
- 
-: 
-2 

-2 

-2 
-2 

-2 
-2 

-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 

-2 
-2 

-2 
-2 

-2 
-2 
-2 
C 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-< 

-e 

- 

a 
deg. 

9.64 14.66 
19.55 
24SC 

1 .oo 
.1c 

2 .a 
3.01 
4-03 
5.9h 

9.92 
7.92 

19.79 
14.88 

24 .a 
1.04 
.00 

2.00 
3.01 
4.a 
5.93 
7.91 

14.QL 
9.95 

19.76 

' h.8h 
24.83 

.03 
2.08 

5.84 
3.92 

8.92 
10.08 
14.83 
19.68 
24-38 

1.00 
.17 

2.00 
3 . 6  
4.00 
6.07 
8 -05 
9.98 

14.73 
19.72 
24.45 
5 .oo 
2.08 

1.75 
.17 

3.75 
5.75 
7.75 

14.58 
9.75 

19 58 
2L.m 
4.88 
2 .OS 

-13 
1.88 
3.90 

- 

2.00 

- 

B 
deg. 

2.90 
2 .e1 
2.59 
2.72 

3.99 

3.98 
3.98 

3.97 
3.96 
3.93 
3-90 
3.86 
3.75 
3.59 

8 .oo 
3.39 

7.97 
7.98 

7.95 
7.92 
7.87 
7.81 
7.73 
7.50 

6.94 
7.22 

-2.01 
-2.01 
-2.01 
-2.01 
-2.01 
-1.99 
-1.98 
-1.96 
-1.90 
J.90 
-1.76 .00 

.W 

. 00 .00 

.00 

.00 .w 

.00 .00 

.w 
1.01 
.00 
1.01 
1.01 
1.01 
1.00 
1.00 

-99 
.98 
.96 
-92 
-88 

2.01 

2.01 
2.01 

2.01 
1.99 

- 

- 

CN 

.218: 
-371: 
-569; 
.E&( 
.006t 
.025: 
.at 
.065( 
.083t 
.127[ 
-1735 
.227( 

3922 
-3871 

.E415 

. O W  
-0245 .owI: 
.a5 
.a341 
.122! 

.2246 

.17M 

.30m 
S816 
.8138 

-.wo1 
-.0366 
.002c 
.act 
-076.5 
.ll65 
.X376 
.2122 
-3607 
S 5 2 1  
.786a 
.OM6 
.0220 
.'X17 
.0610 
.0801 
s 2 0 8  

.2192 
J665 
.3755 
.5783 
.8242 

..087& 

..0349 
.W23 
.0397 
.0757 
.11& 

.2091 

.16oL 

. m 2  
.35a 

- 

..0861 
-7762 

,.0347 
. a 3 6  
. a 2 8  
-0792 - 

"m 

-.Ob3c 
-.0785 
-2352 
"2073 
-.0078 
-.Oll3 
-.0149 

- 

-.a86 

-.026c 
-.0351 
-.a55 
-.082b 
-a1399 
-.2088 
-.oca8 - .013h 
- e  0175 
-.0206 
-.0241 
-.0292 
-.0387 
-.OS23 
-.0875 
-.a11 

.a384 

- . a 5  
.oao 

-.0241 

-.a24 

-.m95 

-.le94 

-.0138 
-.0187 

-.0380 

-.0766 
-.1317 
-.2025 
-.0063 
-.0105 - .0142 
- . o m  
-.OM9 
-.M49 - .0%9 
-.a31 
"0783 
-e1358 
-.2065 
.0088 

-.m45 
.0039 

- . O W  
-.0177 
-.m24 
"0332 
-.a07 
-.0729 
-.1270 
-.1980 
.0086 
.KG6 

-.cob7 
-.0136 
-.0176 - 

C1 

. m 3  

.W15 

. a 6  

.W76 . W16 

. Wl2 

.0006 

.W17 

.0019 

.0019 . oon 

.@X7 

.OM0 
-0037 .ma 
.W32 . 0031 

.0036 

.0029 

-0039 
-0043 

-0039 
.0037 

.0069 

. O W  

.0138 
-.0017 
-.0031 
-.0032 

- 

-.m24 -.0014 
-.0016 
- . m 3  

. O c a  

. O W  

.OM7 

.0&7 

.coo1 
-.coo1 -. 0002 -.cca 
- . O W 6  
-.0010 
.W13 

-.ooo4 .0012 

.m33 

.0&9 
-.ax0 
-.a221 -.00l2 
-.OM2 -.0014 
-.0016 
-.0010 
..0007 

.0021 

.OW7 

. 0051 

.OW5 
..mu4 -.as 
..0016 
4 3 0 7  - 

C n  

.W64 

.0125 

.mi 

.a325 

.0165 

.m3c 

.0031 

.0031 

. a C  

.069 

.007c 

.OM5 

.0125 

.0166 

.02  35 

.003c 

. a 3  

.W56 

.0067 

.W81 

.ollo 

. O W  

.0163 

.M09 

.0311 
-0327 
,0006 
.0002 
. O m  
.WM 

. .OO03 
.0001 

. .0010 

..0013 
43332 
..@SO 
..a69 .oooo 
.mol 
.mol 
.0000 
.0001 
.OW2 .ooo1 
.0002 
.OOM 
42003 ..ooo6 
..wo1 ,.ooo4 
..0003 
.m 
.oMI1 
. O W  
.OM37 

.0019 

. ooll  

.W30 

..WM 
.COLl 

,.coo1 
.COO3 
.ow2 
.COO3 

- 
CY 
- 
-.03k7 
-.a16 
"0505 
-.E97 

-.0308 
-.03& 

-.0350 
-.0351 
"0352 
-.0398 
- .a32  -.a64 
-.689 
-.0720 
-.0869 
-.MA2 -.066D 
-.0713 
-e0739 
-.0752 
-.0808 
-.0878 
- S O 9 5 1  
-.US5 
-.1357 
-.a65 

-0139 . oll4 
.0129 
.0126 

. Olh7 
-0139 

-0175 
.0218 
.0250 
.ME9 

-.0017 
.oow 

-.*20 
-.002h -. 0014 
-.0027 
-.0021 

-3325 
-.0036 

-.a45 
-.ow0 
-.W1 
-.OK86 

-.W90 
-.0082 

-.W96 
-.m5 
-.01a 
-.oll2 
"0141 
-.a74 
-.M15 
-.0132 
-.0127 
-.0135 - * O l h 3  
-.Ol50 

.oln 

- 

- 
i v  

leg 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 - 

a 
de6 

5.8t 
7.M 
9.7: 

14.7: 
19.6: 

- 4.9: 24 .h: 

- 2.u - .o: 
1.7i 
3.7c 
5.55 
9.74 
7.65 

14.68 
19.62 
24.41 

.22 

1.92 
.98 

2 -96 

5.98 
3.99 

7.97 
9.9b 

14.93 
19.86 
24  .68 

-03 
.99 

1.95 

3.86 
2.83 

5.91 
7.93 
9  -92 

14.96 
19.83 
24.71 . 2.08 
. 2.08 

2.08 
-00 

3.92 
5.83 
8.93 

10.08 
14.83 
19.65 
24.38 

1.08 
-13 

2.15 
3 -15 
4.07 
5.98 

9.88 
7.97 

14.82 
19.67 
24.50 . 5.17 
. 1.92 
' -17 

- 
1.95 

1.9t 
1.9i 

1.9C 
1.8b 
1.76 
3.01 
3 -01 
3 .O1 
3.01 
3.x 
2.99 

2.93 
2.96 

2.81 

2.65 
2.71 

h.O1 
4 .01 
4.m 

3  -96 
3.99 

3.91 
3.94 

3 .eo 
3.66 

8.02 
3.47 

8.00 
8.01 

7.98 
7.95 
7.91 
7.85 

7.56 
7.78 

6.98 
7.30 

-1.99 
"199 
-1.99 
-1.99 
-1.98 
-1.96 
-1.95 
-1.93 
4.87 
-1.79 
-1.n 

.oo 

.00 .00 

.oo .oo 

.oo 

.oo .oo .00 

.oo . 00 
1.02 
1.03 

4.01 

1.01 

CN 

-1199 
.la2 
.2081 
.3637 
s a 3  

4909 
.7978 

.e0361 
.0036 
.a18 
.0808 
J 2 0 8  
.1667 
.2163 
-3677 
.57w 
.8080 
.w53 
-0243 
. a 3 5  
.0623 

.ll93 

.OB03 

J657 
.2185 
.3746 
.57n 
.e149 
-0039 

.Ow18 
-0235 

.0657 

.OB67 
J259 
.1754 
.2269 
.3854 

.E207 

.58% 

.0356 

.OB95 

. a01 .m20> 

.0789 

.1171 

.162.3 

.2130 

s 5 7 9  
.3633 

.7987 

.0326 

.0230 

.sur 

.call 

.0618 

2229 
.1703 
.2189 
,3761 
.586 
A265 
-0919 
-03L 
,0338 

-.023( 
-.032: -.a05 
-.074: 
-.131( 
-.202i 

.m75 

.a331 
-.005c 
-.013i 
-.0175 

-.032@ 
-.0232 

-.a21 
-.076t 

-.2at 
--Us 
-.m -.om 
- .0172 
-.au 
- .om 
"0237 
-.0336 
- .a25 

-a1337 
-.0782 

-.a78 
-.2027 

-.On6 
-.0159 

-." -.OM7 

-.a270 - .0368 
-.0500 
-.0846 
-.1366 
"1947 

.OM3 

- . m 6  
-0039 

-.0138 
-so190 
- . M U  
-.o % 
- .d23 
"0759 
4 3 2 b  
-.m042 
-.064 
-.a395 
-.OW3 
-.OM4 
-.0181 
-.0251 
- e  0356 
-.a35 
-.0789 
-A358 
- . 2 a  
.ti392 

-.00&8 
.cow1 

-.GO19 
- .OM2 -.ooolr -.ow2 

.W25 

. a 7  

- . O W 6  
.0007 

-.ooca .oooo 
-.ow2 
.0005 
.0001 .cca 
.0002 
.0037 
.ma 
. a 1 7  
.0007 
. m 5  

- . O W  
.mol 
.@X6 

-.COO3 . OOM 
.0032 
.006l 
. m 5  

.om2 

.OW 

-.OD01 
.om 
.mn 
.all 
.0002 .ooo8 
. a39  

-.a318 
-0093 

-.oao 
-.0032 
-.0033 
-.W25 
-.aJ17 -.00ll .ooo2 
.0007 
-0025 .a4 

-.om1 
.ooO1 

-.0021 
:.a322 
-.OM5 
-.a320 -.0008 
.a203 

-.mu4 
.0021 
.0038 
.0002 

-.COO3 
- . O W  

. m e  

C" 

.0009 . 0015 

.0020 

.0038 

.a55 

.0074 
-.ma -.ma 
-.om1 
.ooOO 
.0006 

. a 9  

.0013 

.0027 

.oO50 

.0072 

.mo5 .a 

.COO7 

.COO7 . 0008 

.0030 

.om7 

.a335 

.w45 

.mi! 

. o m  
-0173 
.ma 
.0017 

.0039 

.OM8 

.0054 

. a 7 6  . aJ95 

.0184 
.0120 

-0249 
.03W -.ooo8 

-.m12 
. .w12 
-.0018 
-.0023 
"0031 
4 0 3 7  
.e0046 
-.a374 ..we 
..0123 
..a316 
..a321 
..OM0 
..aJ22 
~ w a 4  
..0026 
..ax7 
..00% 
. . a 3  
. .m9 
..0056 
..w10 
..OX6 
4 0 1 9  

CY 

-.0164 
-.0176 
-.a92 
-.024c 
-.030c - .0352 
-.0189 
-.0202 
-.02n - .0218 
-.0238 
-.0252 
"0273 - .0294 
-.0369 -.w - + 0533 
-.0253 
-.0258 

-.0292 
-.M62 

-.0289 
"0336 
-.OS59 
-.0394 
- .OS07 -.0600 
-.0763 -.0606 
-.0615 
-.Of36 -.06MI 
-.0696 
-.0752 
-.0798 
-.087h 
-.lo45 
"1263 
- . u 7  
JJl5.5 
.0161 . 0147 
.0158 

-0176 
. a 6 3  

.0197 

.MlS 

-0330 
.0277 

-0372 . W5l 
.w33 
.W29 
.W38 
.oos 
.0028 

.OQO 

.0m1 

.0x6 

. 0050 

- 0  0052 
.a337 

-1063 
-.oo55 
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- 
it 
le I - 

2 

2 
2 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
- 

- 
a 

de& - 
1.92 
3.75 
5.83 
7.67 

14.67 
9.67 

19.58 

- 5.00 
24.42 

- 1.98 - .08 
1.88 
3.88 
5.87 

9.77 
7.77 

14.75 
19 .68 
24.48 - 5.01 - 5.01 - 2.14 

.03 
1.80 

5.69 
3.78 

7.78 
9.73 14.68 

19.57 
.M 

1.07 
1.98 
2.96 
3 .88 
6.01 

9.90 
7.82 

14.83 
19.71 
24.60 

.07 1.a 
2 .04 
3.06 
4.07 
6.01 

10.07 
8.01 

14.87 
19.91 

- 5-05 
24.94 

- 2.08 - .25 
1.77 
3.77 
5.70 
7.65 
9.73 

14.56 
19.56 
24 .43 - .M 

- 
dag. 

E 

- 
1.0: 

1.0: 
1.0; 

1.01 
1.0; 

1.N 
-9i 
.9: 

2.a 

2 .o: 
2.02 

2 .o: 
2.02 
2.M 

1.95 
2 .oc 
1.89 
1.911 

1.81 

3-03 
3.02 

3.03 
3 -03 

3.01 
3.02 

3 .m 
2.97 
2.92 
2.82 
2 -72 
4.a 
4.a 
4.a 
& e03 
4-03 

3.98 
4.m 

3.85 
3.95 

3.73 
3.55 
8.06 
8.05 
8 .a 
8 .02 
7.96 
8.00 

7  -90 
7.84 
7.Q 

7 -03 
7.37 

L.96 
,la96 
.le95 
L.94 
.la92 
J..90 
L.88 
L.85 
.1.77 
,As69 
.1.62 

.w 

TABLE V. - AERODlRuYIC CHARACEllISTICS  OF THE HORIZONTAL-TAIL AlKl BOT'IOM-PERTICAJi- 

TAII, CONFIGURATION  AT Y D 6.86; R = 343,000. - Concluded 

- 
CN 
- 
.042i 
.082c 
.1222 
-1676 
-2176 
,3652 
-5676 

-.OD96 
.8ll2 

"0377 
.m24 
-0397 
.0766 
.It67 
-1618 
.2ll5 
-3614 
.5583 
-7963 

-0903 
..OS05 
..0%5 

. a18  

.a336 

.12u 
,0801 

.2l&9 

.1653 

,3666 
S697 
.m1L 
.02a 
. a07  
.OS99 
,0764 
.1183 

.2199 

.1665 

.3787 
SR16 
.83% 
.0066 
.0260 
.a58 
.0&9 
.Os51 
2 7 0  
.1755 
.23& 
.3795 
S946 
A 5 2  
..0899 
..0375 
.m34 
.a12  
.0788 

.1629 
.ll8& 

.21ll 

S608 
.3613 

.eo24 

.a38  

- 
'm 
- -.OW 
-e0237 
-.0184 

"0336 
-.a23 
"07% 
-.132& 
-.2a66 

m 3 5  
-.0052 

-.a79 
-.a31 

-.0227 
-.0325 
.w 

"0747 
4.317 
-.2030 
.0082 
.Om32 
.0030 

-.os0 
-.Ol% 
-.017h 
"0227 
-e0324 
-.a19 
-so764 
- . l a 2  
- . O W 3  
-.OU 
-.a51 
"0177 
-.a86 - .M45 - - 0%5 
-.a35 
-.OD01 
A 3 6 3  
-.2082 
-.om32 
-.Ole3 
-.0160 
-.0190 
-.0216 
-"X76 
-.0370 
-.0506 
-.0843 
"1379 
-.e021 

-.0037 
.0081 

- .OS3 
-a0149 

-.M51 
-.O& 
-.a32 
"0767 
-.l3&3 
-.2073 
-.@X1 

-.a93 

- 
CZ 

.m: .ooo: -.ow! -.ooo; 

.oooi  

.OWi 

.m3: 
-0061 
.002c 

-.oocx .oooc 
-.00Oi 
-.me 

-.0012 
-.m5 

-.oooE .oooc 
.0021 

.0007 

-.WN 
.WOi 

-.ooo8 
-.001c 
-6Offl3 -.ooo8 -.oook 
-.ooo3 
.WO1 

. O W  

.w31 

.m7 -.a 
-.0016 
-.ooo6 
-.a301 

.0007 

-.oca 
-.mm 
.ooo1 

.W58 

.0011 

.e311 

.OM8 

.KO26 

. O w  

. W l R  

. a 0 9  

.wO5 .ooo6 

.0017 

- .O317 
.0067 

-.0320 
-.0323 

-.0015 
-.OM3 

-.0016 
-.a310 
-.0015 
-.ooll 

.0003 

-.mol .a% 

- 

.005a 

- 
'n 
- 
-.cole 
-.0021 
-.0022 

-.OM2 
-.OM? 
-. W C  

-.mu 
-.W17 

- e  oO13 -.00lll 
-e0019 
-.0017 
-.0018 
-.0016 -.0014 
-.m10 
-.CY301 .cow 

.0021 - .Wl8 
-.0018 
-.om7 - 0019 
-.Oca8 
-.ml5 -. 0312 -.ooo9 -.m 
.0012 
-0329 

- . a22  
-e0319 
-.om0 
-e0019 
-.Om7 -.m 
.ma 

.003 

.moa 

.0358 

-.a20 
-.0013 -.ooo4 
. m14 
.mob 

.0033 

SO71 
.a49  

.0129 

.0189 

.0260 
-8033 - .0045 
-.a47 
-.E161 
- .0072 
-.0388 
-.0102 - . Oll8 - .0161 - .0198 
-.0216 

.OW7 

-.a348 

- 
- 
-.oobO 
-.0061 
-.060 -.o060 
-.m5 
-.me3 
-.Oll6 
-.Oh2 
-.0127 
-.Ol23 
-.0132 
-.a37 
-.0138 
-SO146 
-.ffl55 - . o m  
-.0207 
-.0250 
-e0308 
-.0170 
-.a61 
-.0166 
-a0173 
-.OM6 
-.0203 
-.MW 
-.0222 
-.mi45 
"0296 
-.0368 
-.0242 
-.0284 
-.0276 
"0293 
4 2 9 7  
-.0303 
"0339 
-.0372 
-.0&62 
-.Os78 
-.0703 
-.0607 
. .0612 
-.0615 
4 6 5 5  
-.OM3 
-.0705 
4 7 6 9  
-.OB38 
-.0986 
-.1205 
--1451 
.02w 
.Mol  

.0203 
-0231 
.0250 
.M99 
-0319 
.035 
. a28  
.a89  

.a49 

.0601 

- 
i-J 
h 
6 

6 
6 

6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

6 
6 

6 

6 
6 

6 

6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

6 
6 

6 
6 
6 
6 
6 
6 

6 
6 

6 
6 

6 
6 
6 
6 

6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

6 
6 

6 
6 
6 

6 
6 

6 
6 
6 

- 

- 

a 
hg. 

1.90 
.e5 

2.97 
3.93 
5.88 
7.92 
9.80 

14 .68 
19.62 

- 4-92 
24.53 

- 1.92 - .17 
1.83 

5.83 
3.67 

7.67 

14.58 
9.83 

19.58 

. 4.92 
21r.33 

- 2.07 . .07 
1.78 

- 

3.75 
5.78 

9-70 
7.75 

14.78 
19.67 
24-38 

* 4.99 
' 2.15 
. -13 

1.80 
3.88 
5.91 
7.73 
9.73 

14.72 
19.52 
24 -38 

.03 
1.02 
2.06 
3.01 
h.m 
5.91 
7.94 

14.95 
9.94 

19.81 
24.67 

.07 

2.02 
1.a 
3.99 
3.06  

5.98 

10.08 
8.01 

14.89 
19.86 
24-79 - 

- 
h g  

E 

.O( 

.M 

.a 

.a 

.oc 

.a 

.a 

.w 

. oc 
1 .a .oc 

1.05 
1.05 
1.07 
1.02 

1.08 
1.08 

1.08 
1.08 
1.06 

2.a 
-91 

2.06 
2.07 
2.07 
2.a) 
2.07 

2.06 
2 -07 

1.98 
2.07 

1.91 

- 

3.06 
3.6  

3.07 

3 a07 
3.08 

3.06 
3.06 

2.99 
3 . a  

2.91 
2.81 
4-09 
4.08 
4.09 
4.08 
L.08 
4.06 
4.05 
4 -03 
3.95 
3.83 

8 .Il 3.68 

8.10 
8.10 

8.06 
8.08 

8.03 
7.99 
7.93 
7.74 

7 -18 
7.50 
- 

cN 
- 
.0&3 

.0629 

.at38 

,0808 
-1213 
J677 

,3767 
,2196 

.5780 

4 8 8 6  
,8193 

..039l 

..@x2 .a00 
-0785 
. l l91 
.1669 
.2153 
.3652 
S670 
.8066 
..0893 
,.0354 
.,x33 
.OW9 
.08l2 
.Eo6 
2633 
.2U7 
.3593 
S552 
.79ll 

.0362 

.0909 

.m33 

.a22  

.0801 

.1671 
2 0 3  

.2176 

.3673 
,5660 
.ell5 
.ml l  
.0201 
.0394 
.0585 
.0773 
.n57  
2.627 

.3720 

.2149 

S760 
.E116 
.oa2  
.0219 
.bo2 
.06l2 

. l a 3  

.0808 

2258  
J 7 2 3  

s o 5 9  
3 3 5  

A301 - 

'm 
- 
-.Old 
-.Oh' 
-.017i 

-.G25: 
-.a82 

-.035t 
-.owl( 
"0791 

- .20a -a1361 

.m8t 

-.@I51 
.003( 

-.ourlr 
-.a91 -.a€ 
-.a311 -.034t 

-8778 
"1335 
-.2o61 

.a85 
a 3 9  

-.@I55 
-.out2 - . o m  
- s o 2 3 2  
-.0329 -.a08 
-.l303 
- - 07@ 

-.zoo8 

. a 3 2  

.W1 

-.0053 
-.01* 
-.ox30 
-.0232 
-.0326 
-.a21 
-.0768 
-J.3&3 

-.a60 
"2059 

-. 0101 
-.0137 
-.0163 

-.0236 
-.0325 
-.a32 
-.0788 

-.2M3 
-.13&8 

-.a72 
-.On9 
-.a50 

-.0208 
-.0270 
-.0360 
-.a93 
-.OB39 
-.1351 
-.1988 

-.a74 

-.or32 

- 

C1 

-.an: 
-.OM: 
-.OW 
-.OM5 
-.OM9 
-.0025 

-.002s 
-.m35 

-.a316 
. m 3  .oooo 

-.mu 
- .001c 

-.mu 
-.CY303 
-.@x5 
-.m5 
-.an0 

-.00u 
.0010 
SO27 

-.XI23 
-.m% 
-.a35 
-.m35 
-.0038 
-.0339 
-.0040 
-.0035 
-.oao 
-.m22 
-.mu 
. o m  

-.0024 
-a0027 
-.0019 - . oO3l 
-.can5 
-.m40 
-.0337 
-.a337 
-.wl5 
.@X7 

-.orno 
-.m20 
-.0313 
-.mu4 
-.XI26 
-.0038 
-.OM7 
-.0037 
-.0038 
"0326 

-.COO4 .0008 
-.ax5 
.a03 

-.m 
.mw 
-.0008 
-.OW7 
-.0027 
-.X90 
.moo 
. a 2 6  

- 

- 

- 
-.a357 

-moo66 
-.m0 

-.os2 
-.W70 

-.W& -.ma 
-.OX31 

-.o1n 
-.0153 

-.w 
-.W% 

- a 0 0 5 2  
-.oO58 

-e0076 
-.ma 

-.WO 
-.oca4 
- . om 
-.0116 
-.0123 
-.M37 
- .OW4 
-.0052 

-.0065 
-.w57 

-.GO70 
-.0074 
-.a77 
- . w 3  
-.m7 
-.a387 

-.a349 
-.mu 
-.a353 - ,0059 

-.0363 
-.0062 

-.m70 
-.W72 
-.mn 
-.cO69 

-.a360 
-.0058 

-.m57 
-.a59 
-a0363 
-.0063 
-.m56 
-.0361 

- . 0051 
-.0061 

-.m -.ooo6 
-so363 
-.m55 
-.a52 
-.W50 
-.Ob0 
"0327 
-.we4 
-.0010 

.a331 

,0126 
.oon 
- 

- 
CY 
- 
.a 
.m67 
.0m18 
. W 7  
-0390 
. o w  
.0150 
.0138 

8166 

-.CO19 

1 

.0161 

-.mG 
-.00u 
.0013 
.0005 
3327 
.W28 
a0033 
.0326 .oooo 

-.0389 
- . w 3  
-.Do73 
-.oo65 -.m 
-.m59 
-e063 
-.,X60 
- . m 3  
-.a08 
-.OIL6 
- . W B  
-.Ol26 - . o m  
-.OIZl4 
-.0323 
- . O W  
-.m 
-.OIL3 
-.a79 
- a 3 7  
"0307 
-.MW 
-e0213 
-.0216 
-.0206 
-.0210' 
-.m31 
"0239 
-.M50 
-e0316 
-.a01 
-so515 
-.0536 
"0539 
-.05% 
- . om 
-.0591 
-.0627 
4 5 7 7  
-SO714 
-.0870 
4 0 2 9  
-.1222 - 



TABLE VI. - AERODYNAMIC  CHARACTERISTICS OF THE HORIZONTAGTAIL CONFIGURATION 

- 
a 

deg . &g. 
P 

-2.03 
-2.Oh 
-2.Oh 
-2.Oh 

- 

-2.03 
-2 -03 
-2.02 
-2.01 
-1.95 
-1.50 
-1.83 .oo .oo 

.oo .00 

.oo .oo 

.oo .oo 

.oo .00 .Go 
1.01 
1.02 
1.02 
1.02 
1.02 
1.01 
1.01 
1.00 

.97 

.94 

2.0h 
-91 

2.05 
2 .Oh 
2.0h 
2.03 

c, a 
deg . de6 . P CN Cl c, 

-.0029 

.0005 -.oOol 
-.oM)6 -a0026 
-.0019  -.'X38 
-.002!4 -.0032 
"0026 

.0026 .OW9 
-.0003 -.co38 
-.0007 -.Coo 
-.0012 -.mu 
-.oolO -.0042 

-.ooO6 -.OOU 
-.'X19 -X035 

-.0007 -e0026 
-.ooO6 -.0031 

.ooO6 -.Coop .00l6 .000h 

.oo37 .om8 

.002h -.CO52 

.oo28 -.coa 

.0010 -so064 
-0019 -e0061 

-.0006 "0053 
.0002 -.ma 

-.Go12 -.0049 

-.oo@ -.002h 
-SO17 -.OO&JJ 
- e 0 0 5 1  -"IO08 
-.0086 -0002 

.ooo8 -.COB7 
-.wJ15 -.OlOO 

-.0027 -SO99 
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TABLE VI1 - AERODYNAKIC CHARACTERISTICS OF THE VERTICAL- 

TAIL CONFIGURATION AT Y = 6,86; R = 343,oOO0 

Bodpaxis data 
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Figure 1.- Photograph of complete model with iH = -20'. 
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Figure 2.- Systems of  reference axes; arrows indicate  posit ive  direction. 
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Figure 3.- Wind-tunnel model; all dimensions in inches. 
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(b ) Horizontal and ver t ical   ta i ls .  

Figure 4.- Wing and tail airfoil   sections used on  model. 
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(a) Complete model. 

(c) Horizontal-tail and bottom- 
vertical-tail  configuration. 

(e) Vertical-tail  configuration. 

Figure 5.- Perspective  drawings 
.. . . 

(b)  Horizontal-tail  and top- 
vertical-tail configuration. 

(d) Horizontal-tail  configuration. 

(f) Body-wing  configuration. 

of various  configurations  tested. 
. .  
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Figure 6.- Photograph of complete  model  showing  method of attachment  of 

tail surfaces. iR = -200. 
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Figure 7.- Installation of model i n  the Langley 11-inch hy-personic tunnel. 
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Figure 8. - Variation of angle of attack  with l i f t  coefficient  for corn- 
plete model. M = 6.86; R = 343,000; stability-axis  data. The zero 
axis f o r  each  curve is  indicated by the  values of i H  below the 
CL scale. 
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Figure 9.- Variation  of  drag  coefficient  with  lift  coefficient  for cam- 
. ,  plete  model. M = 6.86; R = 343,000; stability-axis  data.  The  zero 
axis  for  each  curve  is  indicated by the  values  'of i~ to  the  left 
of  the CD scale. 
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Figure 10.- Variation  of  lift-drag  ratio  with  lift  coefficient  for  com- 
plete  model. M = 6.86; R = 343,000; stability-axis  data.  The  zero 
axis  for  each  curve  is  indicated by the  values of iH below  the 

scale. 
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Figure I”.- Variation  of  pitching-moment  coefficient with lift coeffi- 
cient  for  complete  model. M = 6.86; R = 343,000; stability-axis data. 
The zero axis for each curve is indicateq  by  the  values of iH below 
the CL scale. 



Figure 12.- Variation of normal-force  coefficient with angle of attack 
for complete model. M = 6.86; R = 343,000; body-axis data. The 
zero axis for each curve  is  indicated by the  values  of iH below 
the a scale. 
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Figure 13.- Variation of pitching-moment  coefficient with angle of attack 
for complete model and for body-wing and body-wing-vertical tail con- 
figurations. M = 6.86; R = 343,000. 
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Figure 14. - Variation  of  pitching-moment  coefficient with horizontal-tail 
incidence  angle  for  complete  model. M = 6.86; R = 343,000. - 
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Figure 13.- Variation of effective downwash angle  with  angle of attack I 
f o r  complete model. M = 6.86; R = 343,000. c- I w 
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Figure 16.- Longitudinal characteristics for trim for complete model. 
Cm = 0 ;  M = 6.86; R = 343,000; stability-axis data. 
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Figure 19.- Continued. 
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Figure 19.- Concluded. 
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Figure 20.- Variation  of  yawing-moment  coefficient  with  sideslip  angle 
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for  complete model. M = 6.86; R = 343,000; body-axis data. -?= 
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Figure 20. - Continued. 
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I Figure 20.- Continued. 
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Figure 20. - Continued. 
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Figure 20. - Continued. 
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Figure 20.- Concluded. 
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Figure 21.- Variation of rolling-moment  coefficient with sideslip  angle 
for complete  model. M'= 6.86; R = 343,000; body-axis data. 
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Figure 22.- Vasiation  of  lateral-force  coefficient with sideslip angle 
for  horizontal-tail w,-d top-vertical-tail  configuration. M = 6.86; 
R = 343,000; body-axis data. 
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Figure 25.- Variation  of  lateral-force  coefficient with sideslip  angle 
for horizontal-tail  and  bottom-vertical-tail  configuration. M = 6.86; 
R = 343,000; body-axis data. 
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Figure 26. - Variation of yawing-moment  coefficient with sideslip angle 
for  horizontal-tail and  bottom-vertical-tail  configuration. M = 6.86; 
R = 343,000; body-axis data. 
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Figure 27.- Variation of rolling-moment  coefficient with sideslip angle 
for  horizontal-tail  and  bottom-vertical-tail  configuration. M = 6.86; 
R = 343,000; body-axis data. 
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Figure 28.- Variation of  lateral-force  coefficient with sidesl ip angle 
for  horizontal-tail  configuration. M = 6-86; R = 343,000; body-axis 
data. 
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Figure 29.- Variation of yawing-moment  coefficient with sideslip  angle 
for  horizontal-tail  configuration. M = 6.86; R = 343,000; body-axis 
data. 
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Figure 30.- Variation of rolling-momnt coefficient with sideslip  angle 
for horizontal-tail configuration. M = 6.86; R = 343,000; body-axis 
data. 
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Figure 31.- Variation of Cy with angle of  attack  for  complete  model B 
and various  combinations of its tail surfaces. M = 6-86; R = 343,000; 
body-axis data. 
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Figure 32.- Variation of C . with angle of attack for  complete model nB 

and various  combinations of i t s  t a i l  surfaces. M = 6.86; R = 343,000; 
body-axis data. 
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F i w e  33.- Variation of C 2  with angle of attack  for C O m p h t e  model P 
and various combinations of i t s  t a i l  surfaces. M = 6.86; R = 343,000; 
body-axis data. 


